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ABSTRACT

The Ability to Taste 6-n-propyl thiourac il (PROP) and Its Relation to
a Parent' s Emotional in vestm ent in the lnfant

by

D cAnn Jones, Master of Science
Utah State University, 2004

Major Professor: Dr. Lori Roggman
Department: Family, Consumer, and Human D evelopment

Research on parenting is increasi ngly being studied from a biol ogical
perspective. An understanding of the biological mechanisms leading to indi vidual
differences in matemal behav iors can help direct research toward more focused
intervention resulting in closer mother-infant attachment relationships, and therefore,
positi ve child outcomes. This research was a preliminary study that tested mothers'
abilit y to taste a hannless chemical , 6-n-propylthiouracil (PROP), in relation to their
responses to a questionnaire about the emotional investment they experience towards
their infant. Although research attempting to relate these two variables together has not
been catTied out before, indi vidual studies show potential links between these two.
The model underlyin g this researc h is th at th e hormones involved in parent
invest ment, such as oxytocin and estrogen, are mediated on a cellular level by second
messenger systems which vary in individuals, and that the ability to taste PROP, a
chemical that so me people can taste and others can not, has genetic connections to this
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second messenger system. Although the lack of previous research limited strong
predictions, it was expected that tasters of PROP would possess a hormonal milieu that
would relate to more invested parenting, compared to non-tasters.
This study tested 220 low-income mothers of one-year-old infants enrolled in
the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC)
and Early Head Start (EHS) program for their ability to taste PROP, and correlated their
taste sensitivity with parent investment as measured by a questionnaire. Additional
questionnaires assessed adult attachment, breastfeeding, and close physical contact as
possible mediators and moderators in the association between parent investment and
PROP taste sensitivity.
Findings were statistically significant, although in the opposite direction than
hypothesized . Non-tasters of PROP, rather than tasters, had higher overall parent
investment responses than tasters. Non-tasters also rated higher than tasters in secure
adult attachment attitudes. Close physical contact related to increased parent
investment. There was no relationship between taste sensitivity and duration of
breast feeding or between taste sensitivity and close physical contact.

(142 pages)

v

ACKNOWLEDGMENTS

I would like to thank several people for their contribution towards the
compl etion of my thesis. First of all to my husband and children who kept ask ing me,
"So when will you be finished with your thesis?" It seemed that I was forever workin g
on it. I also thank friends and relatives who read drafts of my thesis and provid ed
feedback. I also thank the participants in this research and the offices who make them
avai lable.
I wou ld like to thank my committee for agreeing to let me do this research in the
first place, and for the expert wisdom and advice they gave me all along the way. Lori
Roggman. my major professor, needs particular acknowledgment for her ex ten sive edits
and

f~c:dback

in an area not familiar to her in the beginning. My committee members,

Lori Roggman (attachment special ist in the Fam il y, Consumer, and Human
Development Department), Kandy Baumgardner (genetics specialist and associate dean
of the Col lege of Science), Tim Gi lbettson (taste specialist from the Biology
Department), and Ann Austin (biological background in the Family, Consumer, and
Hum an Development Departm ent) became an interdisciplinary team helping me to
integrate the multiple topics included in this thesis. I also thank Deborah Gustafson
from the Nutrition and Food Science Department, as we ll as faculty from the Biology
Department in answering my initial questions about intracellular communication and
hormones. The faculty at Utah State University were very willing to help me or direct
me to people who could answer my qu estions.
I would also like to thank professors from other universities who provided
extensive help and feedback. Linda Bartoshuk from Yale University School of

vi
Medicine provided not only expert advice on the measurement of taste sensi ti vit y, but
also donated the PROP taste papers that were used in this research. This wou ld not
have been successfully completed without her help.
I really believe I was in the right place at the right time to research this topic.
Therefore, I acknowledge the Source of all knowledge and tmth for the inspiration to
study thi s topic and for all the help that came during the process. The idea to correlate
these two seem ingl y unrelated topics was not my own.
DeAnn Jones

vii
CONTENTS
Page
ABSTRACT .

. ..... Ill

......... v

ACKNOWLEDGMENTS ..
LIST OF TABLES ..

.. X

LIST OF FIGURES

......... XII

GLOSSARY ..

. . . XIII

CHAPTER

. 1

INTRODUCTION .
Purpose of Study .
Research Questions .

. .... 4
. ........... .......... 6

H LITERATURE REVIEW ...
Parent Investment ..
Hormones of Parent Investment ...
Oxytocin ..
Estrogen....
. ................. .
Corticotropin-Releasing Hormone and Stress Responses
Pathways in Hormonal Signaling ..
Primary Messengers ............ ... .
Second messengers .
Phenylthiocarbamide (PTC) and 6-n-propylthiouracil (PROP) .. .
Possible Mediators and Moderators ............................................... .
Adult Attachment... . ..... .. .. . . . ............. .
Close Physical Contact
Breastfeeding. . .......................... .
Conclusion .................. .. ............. .
Research Questions ..

7
. ....... 7

······ 8
. ....... 9
.... II
.... 12
. .... 18
. 18
... 18
. ......... 20
. .... ... .... 23
..... 23
·········· 26
.. 26
. ....... 27

. 28

viii
Ill METHODS ..
Procedures
Participants ..
Measures ...
6-n-propylthiouracil Taste Test ..
Parent ' s Investment in the Child (PIC) Questionnaire .
Love Questions ..
Attachment .
Breast-feeding, Early Close Physical Contact,
and Hormonal Questions ..
Reliability of Measures from the Current Study ..

TV

v

. 30
. ......... 30
.. 31
. 32
. ......
. ......
. ...
. .........

33
35
36
36

.... 37

.3 8

RESULTS ..

.......... 42

Description of the Sample ..
Research Questions ..

. ........ 42
......... 46

DISCUSSION ...
Overview and Summary of Research Findings
and Discussion of Reverse Outcome ..
Summary ofResults .....
Possible Explanation for Reverse Outcome ...
Parallels to Research with Non-Human Primates
Strengths and Limitations .
Future Directions ..
New Validities ..
PROP Tasting with Non-Human Primates ..
Improved Measures ..
Attachment Formation in Longitudinal Research ......... ......... .
Other Research . .
. ............... .. .
Conclusion .

REFERENCES .
APPENDICES .
Appendix A ..

........ 57

......... 57
····· 57
. ... 58

.59
. .. ........ 64
. 67
...... 67
...... 68
. 68

... 71
.......... 72
........... 73

. 74

......... 90
. 91

ix
Appendix B .......................... .............. ...................... .......... .. ......... ..................... 95
Appendix C ...................... ... ................................... .......... ............... .... ...... .. ........ 97
Appendix 0 ................................... ................ ....................... .... ..... ...... ....... ... ..... 100
Appendix E ...................... ......... ....... ...... .... ... .. .... .... .......................... ......... ........ I 02
Appendix F ........... ........ ............ ... ..... ........... .. .... ...... .. .... ............. .......... .... ........ .. 104

X

LIST OF TABLES

Page

Table
Reliability of Parent Investment, Attachment,
and Subscales for this study ..

. 39

2

Descriptive Wormation on Measure Variables ..

. 40

3

Correlations among Measures and Subscales ..

... 41

4

Ethnicity and Marital Status ..

.. 43

5

Demographic Information with Means ..

6

Demographic Information with Percentages
among Variable Items .. . .... ................ .. . .... .. .. ...... ... .. .

7

8

9

I0

II

12

13

14

15

....... 44
... 44

PROP Taste Sensitivity Correlated with
Mom ' s Age and Education Level. ..

..... 46

Correlations of Parent Investment and Subscales
with PROP Taste Sensitivity ..

..... 47

Parent Investment and PROP Taste Sensitivity,
Controlling for Other Factors... .
Correlations among PROP Taste Sensitivity,
Adult Attachment, and Parent Investment. . . ... .. .... .

. 48

...... 49

Correlating Parent Investment and Attachment
within Taster Status Groups ..

. .. . 50

Parent Investment and Subscales Correlated with
Number of Months Breastfeeding ..

. .. 52

Parent Investment and Subscales Correlated with
Number of Months Breastfed for Tasters of PROP .

. .. .......... 53

PROP Taste Sensitivity, Parent Investment,
and Attachment Correlations with Close Physical Contact ...

... . 54

Parent Investment Correlations with Close Physical Contact
Among Non-tasters, Medium-tasters, and Super-tasters ..

. ..... 55

XI

16

Correlations for Parent Investment, Subscales and Love .............. ....... .... .... .......... 55

xii

LIST OF FIGURES
Figure

Page

Hypotheses of this research ........... ............. ............... .. ...... .. ............... .. ...... .. ..... ... . 5
2

Estrogen's effects on oxytocin .......... .............. ....................................... .... .. ........ 13

3

Estrogen's effects on oxytocin and the role of cyclic AMP .................................. 19

XIII

GLOSSARY

Adenylyl cyclase. Enzyme that catalyzes transformation of ATP to cyclic AMP.
Arched back nursing. The nursing position of a mother rat whose rat pups have just
been handled: placing herself directly over the pups in an attempt to wam1 them.
Attachment. A warm, intimat e and caring relationship between infant and mother (or
pem1anent mother substitute) that both find satisfying and enjoyable.
Corticotropin releasing honnone (CRH). A 41 amino peptide which activates the
hypothalmic-pituitary-adrenal axis in response to stressful stimuli.
Cyclic adenosine monophosphate (cyclic AMP). Cyclic nucleotide that serves as a
second messenger for many primary chemical messengers.
Fungifmm papillae. Raised areas on the tongue that contain the taste buds.
Medium-taster. A person who tastes PTC or PROP moderately.
Non-taster. A person who cannot discem the bitter taste of PTC or PROP.
Oxytocin Peptide hormone synthesized in hypothalamus and released from posterior
pituitary; stimulates mammary glands to release milk and uterus to contract and is
involved in the onset of maternal behaviors.
Parent investment. The effort and care a parent puts into their offspring to ensure their
survival and reproductive success.
Phosphodiesterase. Enzyme that catalyzes cyclic AMP breakdown to AMP.
Post-natal handling. A procedure in which the mother rat is removed from the cage,
and then the rat pups are individually removed and placed in a separate container.
Following handling, the pups and then the mother are retumed to their cage.
Second messenger. Intracellul ar substance that serves as relay from plasma membrane
to intracellular biochemical machinery, where it alters some aspect of the cell's
function. Cyclic AMP is an examp le of a second messenger.
Super-taster. A person who experiences the taste of PTC or PROP as intensely bitter.

CHAPTER I
INTRODUCTION

An article appeared in the Journal of Marriage and the Family in November of
2000, encouraging family researchers to begin using biology in their research studies.
The article, entitled "Biosocial Perspectives on the Family," reviewed advances made in
the biological sciences, and predicted that over the nex t decade there would be an
"ex plosion ofbiosocial research relating to families" (Booth , Carver, & Granger, 2000,
p. I 0 18). They stated, "This does not mean that family scholars must become biologists
to take an active role in this line of research. Rather, we envision family researchers
and trainees leaming enough biology to become part of an interdisciplinary team" (p.

1031).
This prediction is begirm ing to come about. More and more research is
fo llow ing the trend towards biologica l understanding of the famil y. A well researched
topic in th e animal literature is the topic of parent investment, defined as the effort or
care a parent puts into their offspri ng to ensure their survi val. Hormo nal mechanisms
re lated to the onset of matemal behaviors have been researched with animals, and
increas ingly over the years. this research is being app li ed to hum ans. Thi s biol ogical
focus is shedding light on specific biological mechanisms associated with paren t
investment, wh ich can lead towards more indi vidualistic intervention for mother-infant
relationships. Focusing on the biology of the early mother-infant relationship coul d
help to minimize negati1-e child outcomes and more costly interYent ion later on.
Theorists such as Sigmund Freud and John Bowlby formed ideas about the
mother-child relationship ..-\s part of Freu~rs theory, the child becomes attached to the

2
mother because she is the source of food. Bowlby rejected this idea and stated that the
mother-infant bond is based on more than need gratification (Bow lby, 1958). He said
that in order for a ch ild to grow up mentally health y "the infant and young child shou ld
experi ence a wam1, intimate, and conti nuou s relationship with hi s mother (or pem1anent
mother substitute) in whi ch both find satisfactio n and enjoyment" (Bowlb y, 1951 , p.
13). Bowlby said he didn ' t like the word "dependency" (used by Freud) because it
lacked the fee ling of bei ng an "emotionall y charged" relationship (Bowlby, 1988, p.
27). "Emotionally charged" implies fee lin gs of love between the mother and child.
This researcher hypothesizes that the topic of love, or the "emotionall y charged" part of
the relationship between mother and infant, cou ld be related to the hormones involved
in paren t investment. Oxytocin, for example, has been referred to as the " love
hormone" (Mader, 1992, p. 259; Newton, 197 1) and has been discovered in parent
investment research to be a key element in the onset o fmat emal behaviors in animals
(Cm1er, 1992 ; Tn se l, 1997 ; Kendrick, 2000; L ight et al., 2000; Uvnas-Moberg, 1998).
There is much evidence that oxytocin plays a cri tical role in three areas that
relate to human bonding: birth , breast-feeding and sex ual behavior (Nelson &
Pank sepp, 1998). It has also been found to be released during phys ica l contact
(touching, hugging, and cudJii ng) which are important clements in attachment
formation (Carter, 1998; Taylor ct al. , 2000). Oxytocin also provides an "amnesic
effect" that is suggested to help reduce extemal stimuli so the moth er can more fully
focus her attention to her infant (Argio las & Gessa, 1990, p. 220).
Although th is information was not availab le to Bowlby in the fi rst part of the
century, when he first fo rm ulated his theories, he may have been attracted to the fie ld of
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et ho logy because of its emphasis on genetics and biological sources of development.
The study of hormones invo lved in parent investment wo uld be a promi sing avenue: for
famil y research to take in investigating differences in biological make up of individual s
and how these lead to differences in invested parenting. From this type of research
co uld stem interventions directed toward s understanding how to help individuals with
speci fie biological make-ups. However, testing a person for hom1onal levels is costly
and invasive. If results of a si mple, inex pensive procedure were found to show
biological variation among individuals, and this variation correlated with in vested
parenting, intervention could use thi s as a diagnostic tool to more closely fit
intervention to specific indi vi dual s. One biological variation that could be connected
wit h invested parenting is the ability to taste 6-n-propylthiouracil (PROP) and
phenylthiocarbamide (PTC) . Although no correlation has been found at present relating
these variables together, the hypoth es is for a possi ble c01mection will be di scussed next.
PROP and PTC are chemica ls that some people taste very intensely, others taste
in normal ranges, and others ca1mot taste at all. Taste sensitivity to these chemicals is
often divided into super-tasters, medium-tasters, and non-tasters. Taste sensiti vity to
these chemicals is inherited. Many studi es have been conducted to detem1ine genetic
associations between taste sensitivity to PROP/ PTC and other variables. One of these
studies (Dulavota, Kliorin, Samiolov, Novetskey, Ryezenechyek, & Shel epina, 1989)
found that taste sensitivity to PTC was correlated with a person's cyclic AMP level.
Cyclic AMP is a second messenger in intracellular communi cation . As such, nne of
cyc lic AMP's functions is to amp li fy hormonal signa ls. The hom10n es of parent
in vestment (such as estrogen and oxytoci n) are involved in the actions of cyclic AMP.
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It is hypothesized that hom1onal responses may vary among super-tasters, med ium tasters, and non-tasters of PROP due to variations in the amplification of hormonal
signals.
In summary, the hypothesi s for the connection between the ability to taste PROP
and the emotional investment the mother feels for her infant is that a mother's taste
sensitivity to PROP/PTC is related to cyclic AMP functioning and subsequent honnonal
activity leading to variations in parent investment. However, it is important to note that
the connection between the ability to taste PROP and cyclic AMP functioning has not
yet been well documented in research. Therefore, these connections only serve as a
[inspiration] for the development of hypotheses regarding biological underpinnings of
parenting.

Purpose of the Study

Because research of thi s type has not been conducted before, the purpose of this
research will be one of exploration and discovery. The main purpose will be to see if
the abi lity to taste PROP is related to higher parent investment in mothers of one-yearold infants (12 to 24 months). Other associations such as the mother's own attachment
history, whether or not she breast fed her infant, and the amount of close physical
contact she had with her infant, will also be ex plored as possible mediators and
moderators to this relation. More wi ll be discussed about these influences in the
literature review.
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Ability to taste
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Main hypothesis: Mothers who are tasters of PROP will have a hormonal
actions that relates to more invested parenting.
Mediators: Close physical contact and breastfeeding.
Moderator: Adult attachment style formed during infancy.

Figure /. Hypotheses of this research. The main hypothesis (shown in pink), is that
mothers with highest taste sensitivity to PROP, because of unique hormonal influences,
will rate higher in parent investment. The mediators, close physical contact and
breastfeeding, will help explain the relation of PROP to parent investment (shown in
green), and the moderator, adult attachment, (shown in yellow) will moderate the
relation between PROP taste sensitivity and parent investment.
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Research Questions

The main hypothesis of this study is that tasters of PROP will rate hi gher on the
parent investment measure. The fo ll owi ng research questions will be addressed :
I.

Will mothers with hi gher PROP taste sensiti vity also rate higher on parent

in vestment?
2.

Wi ll lower PROP taste sensitivity interact with insecure adult attachment to

produce the lowest parent investment ratings?
3.

Will mothers with hi gher PROP taste sensitiv ity have longer duration of

breast fe eding; and will lon ger duration of breast-feeding correlate with hi gher parent
investment?
4.

Of the mothers who co uld not taste PROP at all, will longer duration of

breast feeding show higher parent investment than those wi th shorter duration?
5.

Wil l mothers with hi gher PROP taste sensitivity have higher levels of close

physical contact with their infant ; and wi ll close contact with the infant correlate with
hi gher parent investment?
6.

Of the mothers who could not taste PROP at all , will those with higher levels of

close physical contact have hi gher levels of parent investment?
7.

Will mothers with hi gher PROP taste sensi tivity also rate higher on the love

questions; and will higher rat in gs on the love questions correlate with hi gher levels of
parent investment?
8.

Will exploratory path analysis show these proposed mediated relat ions?
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CHAPTER I!
LITERATURE REVIEW

Parent Investment

Parent investment is defined as "any investment by the parent in an individual
offspring that increases the offspring's chance of survival (and hence reproductive
success) at the cost of the parent's ability to invest in their offspring" (Trivers, 1972, p.
139). There is now a good deal of information avai lable from stud ies that have used
animals to study parent investm ent (e.g., Cap itanio, Weissberg, & Reite, 1985 ; Crnic,
Reite, & Shucard, 1982; Insel, 1997; Meaney et al., 2000; Nelson & Panksepp, 1998;
Schulk in, 1999; Stanton, Wallstrom, & Levine, 1987) as well as studies that have
app li ed this knowledge to humans (e.g., Altemus et al., 1995; Anisfeld, Casper, Nozyce,
& C unningham , 1990; Fleming et a!., 1997; Light eta!., 2000; Nelson & Panksepp,
1998; Sanders, Freilecher, & Lightman, 1990; Taylor eta!., 2000; Uvnas-Moberg,
Widstrom, Nissen, & Bjorvell, 1990).
Females are studied more often than males in parent investment research
because they typically provide the most care for the young. Taylor eta!. (2000) have
pointed out that females' parenting behaviors are very different from males because of
the different honnones involved. Males have higher levels of testosterone and exhibit
more involved rough and tumble play. When males are faced with a stressfu l threat,
they respond in the typically known "fight-or- fli ght" response. Females, on the other
hand, have not been included as often in research which documents this "fight-or-flight"
response. Taylor eta!. (2000) proposed that females respond to stress not according to
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a fight-or-flight response, but with a behavior they call " tend and befriend." It is neither
advantageous for the caretaker of offspring to attack predators, nor to flee . Instead,
Taylor eta!. (2000) pointed out that female hormonal responses have evolved over time
to ensure survival of their offspring. It is more advantageous for females to "tend" the
young, to quiet them, and to help them blend into the environment. Females "befTiend"
by creating associations with other females that provide resources and protection for the
mother and her offspring under stressful conditions. Taylor eta!. (2000) proposed that a
female behavioral pattem evolved that is different fTom males and is mediated by
oxytocin and moderated by estrogen and endogeneous opioid systems.

Hormones of Parent Investment

Three hormones that play a rol e in parent investment will be discussed in this
review: oxytocin , estrogen, and the st ress hormones (corticotropin releasing hormone,
cortisol, etc.). Each of these plays an interconnecting role. Oxytocin plays the most
direct role in the behaviors of parent investment in animals, although it does not do so
in isolation. Oxytocin injections have been shown to increase matemal behaviors as
long as the animal has been estrogen primed (Kendrick, Deveme, & Baldwin, 1987;
Quinones-Jenab eta!., 1997).
Stress hormones play a more indirect role in parent investment in that the brain 's
pattern of reaction to stress through th e hypothalamic-pituitary-adrenal axis is shaped
earl y in life, during the mother's infancy. This sharing rrocess is attenuated through
close physical contact between the mother and infant and will influence later parenting
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behaviors. These honnones (oxytocin, estrogen, and stress honnones) will each be
given

s~parat~

allention.

Oxytocin
Nelson and Panksepp (1998) reported that oxytocin plays a crucial role in social
bonding. The role of oxytocin is simi lar to that of opioids in that oxytocin can
attenuate reaction s caused by social separation . Oxytocin is released in indi viduals
when engaged in social contact and parti cipates in the formation of social preferences
(Nelson & Panksepp). High oxytocin concentrations in animals have been found to
relate to maternal behaviors, and low concentration s result in wi thdrawal of maternal
behaviors (Pedersen, 1999). The effects of oxytocin are very similar across species
(Kend rick, 2000). Oxytocin is linked to milk release, uterine contractions (Schul kin ,
1999), and other affiliative behaviors such as pair bonding and sex ual arousal (Carter,
1992). Oxytocin has been referred to as the " love honnone" because it is beli eved to
tri gger orgasm and causes the fee ling of being "emotionally attached to your partner"
(Mader, 1992, p. 259). Oxytocin has been suggested as important in the bonding
process between mothers and infants (Schul kin) . During breast feedin g a small amount
of oxytocin passes through the mother's breast milk to the infant (Lawrence &
Lawrence, 1999). Inj ections of oxytocin into an imal s increase social interaction and
ph ysical contact (Nelson & Panksepp).
Light et al. (2000) reported that oxytoci n had been related to reduced blood
pressure in animals, but this had not previously been demonstrated in hum ans.
Therefore, their research used humans to examine oxytocin's relation to stress in
brcastfeedi ng and bottl e-feed ing mothers through blood pressure monitors and se lf-
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report measures. Mothers were fitted with a blood pressure monitor that allowed them
to go about their normal household tasks. Blood pressure was monitored every 15

minutes during the day and every 30 minutes during the night for 24 hours. Mothers
were asked to write in a joumal after eac h blood pressure reading their current posture,
location , what they had eaten, physical activity, cun·ent activity, mood state, and
whether the baby had been fed or held since the last reading. Mothers were furthe r
tested in a lab setting. They were asked to talk for 3 minutes about an anger-arousing
situation, how they dealt with it , and how they fe lt about the outcome. A blood sample
was taken during the second minute to measure oxytocin level, and blood pressure was
measured as wel l. Results showed blood pressure to be lower in women who exhib ited
oxytocin increases during the telling of the stressfu l situation as well as after holding
their babies. Breast-feed ing mothers showed oxytocin increases for all these events
(telling about a stressful event , holding their baby, etc.) greater than bottle-feeding
mothers (Light et al.)
Oxytocin was found by Nissen, Gustavsson , Widstrom, and Uvnas-Moberg
( 1998) to differentiall y affect personalities of wo men after vaginal delivery and
cesarean section. Oxytocin levels were found to be highest in women after vagina l
deli very as opposed to cesarean section. Personality traits were measured by the
Karo linska Scales of Personality (KSP). Anxiety was negatively correlated w ith
oxytocin levels and positi vely correl ated with social desirability, wh ich is defined in the
KSP as the disposition to conform soc iall y. It was reported that oxytocin pattems may
be " involved in behavioral adaptatio ns to the matemal role" (p. 49). It has also been
reported (Argiolas & Gessa, 1990; Uvnas-Moberg, 1996) that oxytocin release (as

II

experienced in milk let down) is associated with a feeling of calm and peace in the
mother. This is believed to help the mother focus on her baby more and enhances her
abil ity to tune in to the subtle cues her baby is giving.
Although oxytocin is important for the onset of maternal behaviors , it is not
necessary for maintaining them once they are established (Kendrick, 2000; Picotto,
Massheimer, & Boland, 1996). Estrogen, which will be discussed next , plays an
interconnecting role w ith oxytocin in parent investment.

Estrogen
Estrogen, a steroid hormon e produced in the ovaries, must be present in order
for oxytocin to exhibit its effects on maternal behavior (Caldwell, Walker, Pedersen,
Barakat, & Mason, 1994; Champagne & Meaney, 2001; Chung, McCabe, & Pfaff,
1991 ). In a study by Kendrick, Keveme, and Baldwin (1987) it was discovered that
oxytocin infusions brought on full maternal behaviors in non-pregnant sheep as long as
they were estrogen primed. Estrogen's effects on oxytocin have been claimed to be
among the strongest known effects of estrogen (Gimpl & Fahrenholz, 2001). The
effects on calming, for example, last for several days which suggests that instead of
being maintained by a continuous flow of oxytocin, secondary changes on the level of
the gene are invo lved. Figure 2 shows estrogen's effects on oxytocin. Estrogen passes
through the cell membrane and binds to estrogen receptor a. Young, Wang, Donaldson,
and Rissman ( 1998) found that the estrogen receptor a is essential for increased
oxytocin receptor concentrations. Activati on of estrogen receptor a helps to modulate
gene transcription through interaction on spec ific DNA sequences called estrogen
response clements. Next, mRNA is transcribed from DNA and is later translated into
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proteins such as oxytocin receptors. At the end of the translation process, oxytocin
recepto rs fuse with the cell membrane and are then activated when oxytocin binds to
them. The greater the number of oxytocin receptors, the greater the effects of oxytocin.
In one study (Quinones-Jenab et al. , 1997), rats treated with estrogen resulted in
oxytocin mRNA increases of 4.4-fold and increased oxytocin binding of greater than 6fold.
In rhesus monkeys, females are more social when estrogen levels are highest
(during ovulation) and show more sociability when they are treated with estrogen. In a
study by Flemming et al. (1997), human mothers were tested for attachment feelings
towards their infant and their hormonal changes from early pregnancy through
postpartum. It was found that mothers with the largest increase of estrogen to
progesterone ratio during pregnancy had highest ratings of attachment feelings once
their babies were bom.

Cortic01ropin-Re/easing Hormone and
Stress Responses
Corticotropin releasing hormone (CRH), a neuropeptide, is the main stress
hom1one that coordinates a variety of neuroendocrine, behavioral and autonomic
responses to stress.
Taylor et al. (2000) described the role of stress hormones in the " tend and
befriend" model. When faced with a threat, both male and female hom1onal responses
include release of oxytocin, vasopressin and corticotropin-releasing hormone from the
paraventricular nucleus of the hypothalamus. Release of CR.H triggers the release of
adrenocorticotropin hormone (ACTH) from th e pituitary, which then stimulates the
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Figure 2. Estrogen's effects on oxytocin. Estrogen enters the cell and binds to the a
receptor in the nucleus which signals the transcription of the estrogen response element
of DNA to messenger RNA. After ex iting the nucleus, it is translated into an oxytocin
receptor which fuses with the ce ll membrane and is then activated when oxytocin binds
to it. The greater the number of oxytoc in receptors, the greater the effects of oxytocin .
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adrenal cortex to release cortisol. Even though this is the same basic model for men and
women, Taylor et al. proposed that a different balance of hormones has been selected
for over time among females to help ensure survival of their offspring. Males have
much larger amounts of testosterone, which inhibits oxytocin release and is manifested
in aggression. Females hormones act to suppress stress responses and facilitate sedation
and relaxation which reduces fearfulness.
Stress hormones relate to parent investment in two ways. First, through their
influence on adult attachment formation, and second, through close physical contact.
CRH is involved in the development of the hypothalamic-pituitary-adrenal (HP A) axis
during infancy. The way this axis is formed in infancy has a large influence on the way
a woman will react to stressful events as a mother (Li, Robinson, Kawashima, Funder,
& Liu, 1998; Meaney, Aitken, & Sapolsky, 1987; Myers, Trinn, & Myers, 1998). As an
adult , a mother who has lower activity ofCRH is more likely to experience better
coping skills in caring for an infant and will be less easily distracted and more able to
tune into her infant's cues for attention.
These effects of stress hormones on early attachment formation is addressed
through a procedure in animal research called "post-natal handling." In rat research,
this procedure is used to study the effects of early handling on the rat pup's HPA axis
and later responses to stress. The post-natal handling procedure involves removing the
mother from the cage followed by the rat pups and placing them apart from the mother
for a short period of time (about 15 minutes) and then returning the babies and then the
mother to the cage. Non-handled rats are left undisturbed in their cage (Meaney et al. ,
2000).
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When Levine (1969) first developed thi s procedure, it was thought that the nonhand leu, undisturbeu rats wuulu show the most favorable results. There were three
groups in the original experiment. Jn the first group, rat pups were taken from the cage
and given a shock treatment. As a control, a second group of rat pups were taken from
their cage for the brief time that the rat pups given the shock treatment were taken , but
were not given the shock treatment. The third group was left undisturbed. However, to
the experimenter's surprise, it was the shock treatment and control (handled) rats that
showed the positive outcome. Non-handled rats were more fearful , jumpier and
hyperactive (Levine, 1969).
Levine speculated that the reason for this, is that in a rat's natural environment
the world is full of stresses such as temperature variations or predators, from which the
mother is always protecting her yo ung. A static laboratory setting does not allow any of
these events to occur, and essentially the rat grows up without as much of the mother's
nurturing influence in response to the changing envirorunent (Levine, 1969). Adult rats
who received early exposure as infants to short periods of postnatal handling during the
first week of life had lower level s of CRH and corticosterone when they were ex posed
to stress (Meaney eta!., 2000). As a result they have better emotional control in
response to stress (Meaney, Aitken, Bodnoff, fny, & Sapolsky, 1985; Meaney eta!.,
1994). Postnatal handling perm anently increases adult glucocorticoid receptor
concentration in the hippocampus and frontal c01tex (Meaney, Aitken, Bodnoff, ll1y,
Tatarcwicz & Sapolsky, 1985 ).
Avishai-Eiiner, Eghbal-Ahmadi , Tabachnik, Brunson, and Baram (200 I) did
research to gain further insights on how thi s occurs. Postnatal handlin g procedure was
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used, and then the rat brains were studied at various time points during the first 45
postnatal days. They found that the changes occur flfst through down regulation of the
hypothalamic CRH mRNA and second, by increases in the hippocampal glucocorticoid
receptor mRNA (Avishai-Eliner et al.) and ACTH receptor mRNA (Mountjoy, Bird,
Rainey, & Cone, 1994). This finding helps to so lidify previous research, suggesting
that early daily handling permanently influences the HPA axis and stress response.
Besides changes in stress hormones, postnatal handling also alters serotonin turnover
and receptor density (Smythe, Rowe, & Meaney, 1994).
Researchers studying the handling of rats generally look to the increased
maternal sensitivity towards the returned rat pups as the potential trigger to the changes
that take place in the HPA axis of handled rats (Avishai-Eiiner et al., 2001). Levine
(1994) referred to this early time period in the rat (postnatal day 4-14) as the "stress
hyporesponsive period'' (SHRP). During this time CORT levels decrease substantially
and ACTH levels also remain low. Stress stimulus that normally produces elevated
CORT levels in adult rats, does not do so in rat pups. There is growing evidence that
the mother becomes the regulator of the infant during this time period. The mother's
licking and grooming behaviors, etc. help regulate such functions as heart rate,
circadian rhythms, and growth hormone production (Levine, 1994; Schulkin, 1999).
This type of research has been applied to humans in an attachment study by
Anisfeld et al. (1990). Low income mothers were given as a gift either a Snuggli brand
so ft baby carrier (for close physical contact) or a plastic infant seat (less contact).
Mothers were assigned to these groups randomly and instructed to use whichever form
of intimt carrier they had received every day. Pedometers were sewn inside the soft
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baby carriers to estimate thei r amount of usc. Mothers in the group who carried their
infants in the soft carrier (close contact) had significantly more securely attached infants
(83%) than mothers whose infants received th e infant seats (38%). These results
indicate that a process in humans may be invo lved similar to that of handling rats. A
human moth er who carries her infant is able to more adequately provide it wannth and
is constantl y adjusting her behavior to protect the infant from the environm ental
innuences it encounters throughout the day. She is also more likely to tune into the
baby's cues because she is in close enough contact to notice. In this way a mother is
behaving in a more nurturing manner. Mothers who have less contact with th eir infants
have fewe r opportunities to make these adj ustments to the infant 's environm ent and to
notice their cues.
The second inOuence of stress hormones on parent investment is merely through
close physical contact of mother and infant. Oxytocin is released in both the mother
and infant during close phys ical contact (Nelson & Panksepp, 1998), whi ch suppresses
stress responses. Close physical contact helps the mother be more aware of the
environmental influences aro und her infant so she can make necessary adjustments and
be more tuned into her infant.
It is hypothesized that mothers with an insecure adult attachment status will rate
lower on parent investment. It is further hypothesi zed that mothers who engage in close
physical contact w ith their in fant during the early part of life will have hi gher ratings on
parent investment. It wo uld seem likely to assume from the study by Ani sfeld et al.
( 1990), that if a mother had a negative attachment hi story in her infancy, she could
work to compensate for th e negative impact by engagin g often in close physical contact
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with her infant. Close physical contact would then provide a mediating influence on the
path between the ability to taste PROP ami parent investment.

Pathways in Hom1onal Signaling

Primwy Messengers
Many hormone signaling pathways begin with a primary messenger, which is
the hormone itself. The hmmone is secreted from endoctine glands through the blood
stream to target cells. In general terms, the honnone then binds to a receptor either on
the outside of the cell membrane (peptide hom10nes) or it goes to the nucleus and binds
there (steroid hormones). This is the first part of the signaling process.

Second Messengers
As soon as the primary messenger (the hormone) binds with the receptor, second
messengers continue the response. There are dozens of different second messengers
that have been identified. Some examples include cyclic adenosine monophosphate
(cyclic AMP), calcium (Ca++), and inositol triphosphate (IP3). This research will focus
on cyc lic AMP. The key role that second messengers play is to amplify the signal and
increase the honnone 's effects. An example is the effect of estrogen on oxytocin action.
Estrogen increases cyclic AMP levels (Aronica & Katzenellenbogen, 1993 ; Watters &
Dorsa, 1998), which increases the number of oxytocin receptors (Hinko & Soloff, 1993;
Young et al., 1998). Fig ure 3 shows this process. Estrogen passes through the cell
membrane and binds to an a receptor inside the nucleus. mRNA is transcribed from
DNA, and later translated into proteins such as oxytocin receptors, which get inserted
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into the cell's membrane. Cyclic AMP amplifies thi s process resulting in a larger
number of receptors. A larger number of oxytocin receptors res ults in greater effects of
oxytoci n. Part A shows this process with a low production of cyclic AMP. Part B
shows th e process with increased cyclic AMP production.
Elevation of intracellu lar cycl ic AMP levels not only upregul ates (increases)
oxytoci n receptors, but it increases signal generation (protein kinase C activity) as well.
In creases in cycl ic AMP aid in the release of calcium from the endoplasmic reticulum ,
res ulting in honnone release (Vander, Shem1an, & Luciano, 2001).

Phen ylthiocarbamide (PTC) and 6-n-propylthiouracil (PROP)

6-n-propylthiouracil (PROP) and phenylthiocarbamide (PTC) are two chem ical s
similar in structure that have a biller taste to some people, but to others they are
tastel ess (e.g. , Lawless, 1980). Indi vidual differences in the ability to taste these
chemicals is genetic. It is believed that super-tasters carry two dominant all eles (TT),
non-tasters two recessive all eles (ll), and medium-tasters carry one dominant and one
recessive all ele (Tt or tT), although this remains inconclus ive (Bartoshuk , 2000a). In
the general population, there are approx imately 25% super-tasters (who taste PROP
most inten sely), 50% medium tasters, and 25% non-tasters of PROP (Bartoshuk, Duffy,
& Miller, I 994; Drewnowsk i & Rock , 1995). However, there is a difference between
men and women in taster status, women being more likely than men to be tasters
(Bartoshuk, Duffy, Reed, & Wil li ams, 1990; Prutkin et al. , 2000). In a sampl e of 149
women and I 14 men, Batioshuk ct al. ( 1996) found the following percentages: non-
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tasters, 21%, medium-tasters, 59%, and super-tasters, 20% for men, and non-tasters,
15%, medium-tasters, 50%, and super-tasters, 35% for women.
It is known that the PROP tasting gene is located on chromosome 5, and it is

also believed that a gene on chromosome 7 may have an effect on the phenotype
(Bartoshuk, 2000a).
The ability to taste PTC has been found to correlate with cyclic AMP function
(Dulatova eta!. , 1989). A stud y was conducted by Bolekhan eta!. (1997) which
measured cycl ic AMP levels in cats undergoing anoxia (i.e. deprived of oxygen), and its
relation to PTC tasting. Cats who were able to taste PTC were found to have nom1al
functionin g ofeyclic AMP, and cats who were unable to taste PTC showed abnormal
functioning of cyclic AMP. Half of the non-taster cats undergoing anoxia di ed whereas
all the taster cats li ved. It was concluded that taster cats were more adaptive to ex treme
treatment and that there may be genetic defects in the control mechani sms o f the cyc li c
AMP system in non-tasters.
Cyclic AMP is regul ated by adenylyl cyc lase and phosphodi esterase. Adenylyl
cyc lase is the enzym e that combines with ATP to form cyclic AMP, and
phosphodiesterase is the enzyme that breaks down cyclic AMP. It was speculated by
Dolatova eta!. (1989) that a genetic disruption of phosphodiesterase may be the reason
for cyc li c AMP differences in tasters and non-tasters. Bo lekhan, Semenov,
Gerasimova, and Samoilov (1997) also speculate that phosphodi esterase may pl ay a role
in cycli c AMP d ifferences through its associat ion with the calcium regu latory system.
The exact mechanisms to exp lain cyclic AM P differences in tasters and non-tasters have
yet to be detennined. However, for the purposes of this research , it will just be noted
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that there is a correlation between cyclic AMP function and the ability to taste
PTC/PROP.
Dolatova et al. (1989) tested human subjects and found differences of about
30% in plasma cyclic AMP levels between tasters and non-tasters ofPTC. Thus, the
fact that in this study, the ability to taste PROP was correlated with cyclic AMP
function, taste sensitivity to PROP may make this phenotype a good marker for
determining activity in the aforementioned hormones involved in parent investment.
The hypothesized connection of taste sensitivity to PROP/PTC and hormonal
function is supported by a substudy of the Berkley Guidance Study which investigated
the ability to taste PTC in relation to the rate of adolescent development (WhissellBeuchy & Wills, 1989). Interestingly, girls who went through puberty early were
tasters, but the opposite was true for boys. Taster girls matured 3-8 months earlier than
non-taster girls, and taster boys matured 2-6 months later than non-taster boys. This
points to a possible female hormonal connection in the ability to taste PTC, although
nothing specific was assessed in this study.
Other studies that support this hypothesized link between PTC /PROP taste
sensitivity and variations in hormonal activity include three additional associations.
First, the ability to taste PTC or PROP has been associated with cancers of the breast,
cervix and ovary (Mascie-Taylor, McManus, MacLarnon, & Lanigan, 1983 ;
Milunicova, Jandova, & Skoda, 1969), which are related to higher levels of estrogen.
Second, tasters are more prone to high nausea and vomiting in pregnancy (Sipiora,
Murtaugh, Gregoire, & Duffy, 2000), a result of increased hormonal influence in these
women. Third, women have been shown to increase in their taste intensity during
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pregnancy when hom1on e levels arc hi gher and have been shown to decline in taste
ab ility after menopause (Prutkin, 2000). Variations across the menstrual

~y~le

have

also been noted , although not in all women (Prutkin et al. , 2000). In a study by Etter
( 1999), only females were used who showed thermal cycling (using basal body
temperature measures). lt was found in these women that taste intensity was highest
during the luteal phase of the cycle when estrogen and progesterone were hi gh.
Although the possibility exists for a link between PROP tasting and parent
investment hypotheticall y mediated by hormonal influences, there are other mediators
and moderators that may also inf1uence this relation: the mother's own adu lt
attac hment, whether or not she breast-fed her infant, and the degree of close physical
contact she had with her infant. These wi II be discussed next.

Possible Mediators and Moderators of Parent Investment

Adult Allachment
The concept of attachment originated from the work of John Bow lby ( 195 1,
1958, 1965 , 1969, 1973, 1980, 1988). Early in hi s career, Bowlby did vo lunteer work
in a school for maladjusted chi ldren and noti ced the effects a lack of a mother figure
had on young children (Bretherton, 1992). f-Ie began developin g a th eory on the
mother- infant relationship . He rejected Freud's ideas that infants became attached to
the moth er figure because she is the source of food (Bowlby, 1958). Bowlby's theory
stat ed that in order for a child to grow up menta ll y healthy, it was impol1 ant for the
mother and infant to develop a close, co ns istent, and mutually enj oyable attachment
relati onship (Bowlby, 1951 ).
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Mary Ainsworth later developed a way to measure this relationship in what is
known as the Strange Situation (Ainsworth & Wittig, 1969; Ainsworth , Blechar,
Waters, & Wall, 1978) which is still used today to measure infant attachment. The
Strange Situation consists of a series of brief separations and reunions of the mother and
stranger in a laboratory setting and is typically conducted on one year olds.
Observations of the reactions of the infants during these episodes reveal three
patterns: a secure pattern, and two insecure patterns: avoidant-insecure, and ambivalent
insecure. Infants that rate as "secure" explored the toys while their mothers were in the
room. When the stranger entered they drew closer to their mothers. When left alone,
secure infants cried, but were able to be comforted by their mother when she returned .
Avoidant-insecure infants cried less or not at all and seemed to avoid their mothers
when they returned even though these infants had searched for their mothers when they
were gone. Ambivalent-insecure infants cried intensely when th eir mothers left and
seemed to refuse to be comforted upon their mother's return. These infants would
request contact with mother, but would kick or push away from her when picked up
(Brethcrton, 1992). Ainsworth also collected home data on these infants and found that
both avoidant-insecure and ambivalent-insecure infants cried more at home and were
more angry and non-compliant towards their mothers (Weinfield , Sroufe, Egeland, &
Carlson, 1999).
Ainsworth discovered that attachment styles that develop in infancy seemed to
be a reflection of the type of mothering the infant received at home (Bretherton, 1992).
Mothers who were sensitive and responsive to their infant's signals had more securely
attached infants. Mothers who were less sensitive and more interfering towards their
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infant had ambivalent-insecure babies. Mothers who showed little emotion towards
thei r infants and avoided picking them up when they cried had avoidant-insecure babies
(Weinfie ld eta!., 1999). These various maternal behaviors have neurological influences
on the infant.
Levine (1969) noted from hi s study on animals, that very minimal changes in a
young animal 's earl y environment end up having profound effects in later life. ln sel
(1997) commented that in the infant 's early life, the mother continues to act as a
regu lator for the infant's systems much like she did whi le in her wo mb (e.g., heart rate,
respiratory rate, rate of protein synthesis, and endocrine status). Jf a rat mother fails to
groom her in fan t, for examp le, the rat pup may have a decreased rate of protein
synthes is (Schanberg & Field, 1987). The interplay of various rat matern al behaviors
have very speci fi c affects on th e infant 's developing neuro logical processes. The
attaclm1 ent process is made up of a very comp lex interplay of physiol ogical and
behavioral interactions that begin in the womb and continue into early infancy ( fn sel,
1997).
Attachment style developed in in fancy carri es over into adulthood. This
influences later relationships wi th friends, romantic partners, and a mother's own infant
(Hesse, 1999). The relation between parent investment and the ability to taste PROP
cou ld be moderated by the mother's attachment style developed in her in fancy. If the
mother 's adult attachment style is a secure attachment, this wo uld be hypothesized to
have a positive effect on parent investment , lessening the effects of no n-taster status.
An insecu re attachment style, in cont rast, could exacerbate the negative effect of nontaster stat us on parent investment.
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Close Physical Con lac/
As has already been mentioned, close physical contact releases oxytocin in the
mother, which helps her feel more closeness to her infant (Nelson & Panksepp, 1998;
Schul kin , 1999). Close contact also provides the mother with more opportunities to
notice her infant's cues, and therefore, increase maternal behaviors. In a study by
Champagne and Meaney (2001 ), it was noted that female rats who are not pregnant or
lactating exhibit a fear of rat pups. However, if virgin females are exposed daily to rat
pups so they become habituated, after several days the females begin to demonstrate
act ive caring for the pups through behaviors such as crouching over the pups as if to
nurse them, and li cking and grooming them. This may explain why the mothers in the
Anisfcld et al. (1990) study who had closer contact with their infants had more securely
attached infants at the end of the first yea r. Continuous exposure of a human mother to
her infant may have some of the same underlying biological activity at work as in the
rat studi es.

Breas!feeding
Breastfeeding offers the opportunity for close physical contact (the benefits of
which have just been mentioned) and also offers its own hormonal influences in
addition. Jt has already been mentioned that breastfeeding is associated with oxytocin
release in both the mother and infant (Lawrence & Lawrence, 1999), and that oxytocin
release induces maternal behaviors in the mother (Uvnas-Moberg, 1999). In this way,
breast feeding enriches the attachment process of both the mother and the infant.
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Breastfeeding has been found to produce a feeling of ca lm and peace in the
mother (Arg iolas & Gessa, 1992 ; Uvnas-M obe rg, 1996, 1999), to reduce blood pressure
(Light et al. , 2000), and to have an amnesic effect w hich allows the mother to reduce
external stimuli so she can more easi ly focus on cues from her baby (Argiolas & Gessa).
Stress responses are reduced in the mother during lactation (Altemu s et al., 1995). This
is probabl y due to the fact that oxytocin inhibits ACTH and conisol secretion (Amico,
Johnston, Anthony, & Vagnucci, 1994; Heinri chs, et al., 2001). Uvnas-Moberg et al.

(1990) found that breastfeeding women showed more positive parenting behaviors and
rated hi gher on social des irability than non-breast feeding controls. Uvnas-Moberg et al.
spec ulated that with increased soc ial desirability due to horn1onal influences, these
mothers may be more prim ed to pl ease and to respond to the infant than they would
without th ese hormonal in!lucnccs. li e further spec ulated that the mother may be more
apt to li sten to the advice of authorities as well (Uvnas-Moberg et al.). It is
hypothesized that breast feeding is a mediator to parent investment through oxytocin
release.

Conclusion

A !though thi s proposed research has never been conducted before, the idea that
there may be a conn ection between the ability to taste PROP and a mother's increased
emoti onal investment in her in fant appears promising. If knowledge gained from parent
investment research, with its biological underpinnings, could be applied to the fi eld of
parenting, intervention cou ld become geared to deal more specifically with indi vid uals.
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Drawing on studies of the effects of handling on rats, it is clear that the effects
of increased licking, grooming and arched back nursing can outweigh the gent:tic
potential of the rat pup . This suggests that if app li ed to humans, close physical contact
and breastfeeding can perhaps overcome the genetic tendency towards express ion of the
hypothalamic-pituitary-adrenal axis in response to stress. With appropriate
intervention, non-taster mothers could overcome their genetic predi sposition by
brcastfeeding their infant, and by providing close physical contact.
PROP testi ng, as opposed to drawing blood for hormone levels, could offer a
simple, inexpensive, non-intrusive screeni ng. Further research could determine whi ch
type of intervention is most effective for tasters and which is most effect ive for nontasters. Treatment that is focused more towards individuals could result in mo re
efficient use of funding and in more posi ti ve child outcomes.
The purpose of th is research is to see if the ability to taste PROP is related to
hi gher parent investment in mothers of one-year-old infants (12 to 24 months). Other
factors will also be explored as possibl e mediators or moderators of thi s relation .

Research Questions

Th e main hypothesis of thi s study is that tasters of PROP will rate hi gher on the
parent investment measure. The follow in g research questions will be addressed:
I. Will mothers with higher PROP taste sensit ivity also rate higher on parent
investment?
2. Will lower PROP taste sensiti vity interact with insecure ad ult attachm ent to produce
th e lowest parent investment ratings?
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3. Will mothers with higher PROP taste sensitivity have longer duration of
breast feeding; and will longer duration of breast-feeding correlate wi th higher parent
investment?
4. Of the mothers who could not taste PROP at all , will longer duration of
breastfeeding show hi gher parent investment than those with shorter duration?
5. Will mothers wi th higher PROP taste sensitivity have higher levels of close physical
con tact with their infant; and wi ll close contact with the infant correlate with higher
parent investment?
6. Of the mothers who cou ld not taste PROP at all, will those with hi gher levels of
close physical contact have higher leve ls of parent investment?
7. Will mothers with higher PROP taste sensitivity also rate higher on the love
question; and w ill higher ratings on the love question correlate w ith hi gher levels of
parent investment?
8. Will exp loratory path analysis show these proposed mediated rel ations?
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CHAPTER Ill
METHODS

Procedures

Procedures for this study were reviewed and approved by Utah State
University's Institutional Review Board (!RB) for the use of human subjects. In
addition , approval was obtained by the director of the Special Supplemental Nutrition
Program for Woman, Infants and Children (WIC), for Cache County, Utah, and from
the director of the Early Head Start (EHS) program in Logan, Utah, and fi·om the
director of the immunization clinic of the Bear River Health Depat1ment for Cache
County, Utah. Verification ofthcse approvals is in Appendix A.
After approval, the researcher recruited participants individually in the WIC
office waiting area. Mothers were approached individually, informed about the
research , and asked if they would like to participate. Informed consent was obtained,
and the questionnaire was given to them if they met the criteria. Mothers generally had
more than ample time to fill out the questionnaire dUting their waiting time.
Participants filled out the questionnaire and then were given the 6-n-propylthiouracil
(PROP) paper to taste. The researcher estimates that of those who were eligible and
invited to participate, approximatel y 90% agreed to participate.
Mothers from EHS were recruited by advertisement from a nyer given to them
by their home provider. Mothers were asked to come to the EHS center on a

cert~in

day

and time if they wanted to participate. Panicipation in this group was only two out of
approximately 75 who recei ved the n ycr. Everyone in the program received the nyer
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regardless of if they had a one-year-old or not, because the fl yer stated that if they
didn ' t have a 1-year-old, they could tell a friend who had a 1-year-o ld. There may have
been overlap in that so me mothers of EHS had already participated at the WIC office.
Mothers from the immuni zati on clini c were recruited from the waiting area in
the same way the W!C clients were. However, because of the sh01ter waiting time for
immunizations, and because there were considerabl y fewer days spent in the
immuni zation clinic, there were fewer participants. Mothers expressed a desire to not
have to linger filling out a questionnaire when their child was distressed from the
immunization. The waiting time for immuni zations was sh01t enou gh that the mother
would have to stay longer to co mpl ete the questionnaire. The researcher estimates only
about 50'% of those eli gible participated (four participated out of approximately eight
approached who qualifi ed).

Pa1ticipants

Participants for thi s convenience sampl e included 220 mothers whose infants
were between the age of II months and 24 months, 214 of whom were from WJC, four
were from the immuni zation clini c, and two were from EHS. Infants in this age group
have, in general, a more stable attachmen t relationship than at earlier ages. By
restrictin g the participants to mothers of infants in this age range, some variability in
parent atti tudes related to child age and fami ly stage could be reduced. lnfonnation was
obtained ahout CIIITent hom1one inn uences such as if the mother was cu rrently breastfeedi ng, menstruating, pregnant , on birth control, or on other hormon e medicati on.
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The WIC population is at greater risk for poor parentin g because of
requirements to enroll in the program, such as having low income. Poverty has be<.;n
found to be a risk factor associated with parenting problems (Mi ller & Davis, 1997).
Low income parents are often young and less ed ucated (Levine, 2001; Rind fuss,
Bumpass, & St. John, 1980). Therefore, participants in thi s study wi ll most likely
renect these demographics . Using the W IC population is appropri ate because of the
implications this research has for promoti ng breastfeeding. Using the EHS population
was appropri ate for the implications this research has for promoting close physical
contact, and attachment. The immuni zation clini c population wou ld also benefit from
these promotions.
After infom1ed consent was obtain ed, participants were selected if they had a !year-old infant, were not pregnant, co uld speak Engli sh, and had not taken medication
for thyroid problems.

Measures

In order to answer the research questions, measures were used to assess
mothers' taste sensiti v ity to PROP, emoti ona l investment in their infants, fee lings of
love for their infants, and attitudes about attachment relationships. Additional questions
were asked to assess demographi c information, honnone influence, breastfeeding, and
close physical contact. These measures each will be discussed separately. Reliability
from previous stud ies will be reported in this section , and reli abilit y estim ated for thi s
stud y will be summ arized in the following section .
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6-11-propy/r/ziouraci/ (PROP)Tasre
Although PROP and phen ylthiocarbamide (PTC) are very similar, PROP has
been used more recentl y in research because it is odorless and less toxic (D rewnowski

& Rock , 1995). Test papers containing PROP were obtained from Linda Bartoshuk at
Yale Universi ty School of Medicine. Test papers were prepared in Bartoshuk 's lab
under steril e conditions by soak ing What man no . I filter paper in a saturated so lution of
PROP obtained from Pfaltz & Bauer, Inc. PROP crystallized into the paper as it dried.
Papers were then put in small glassine envelopes to be used for testing. The amount of
PROP on each paper was approx im ately 1.2 mg. PROP is used to treat hyperthyroid ism
in doses that range from 50-200 mg/day (So lomon, 1986). If participant s in thi s study
were to have eaten the PROP paper rath er than merely taste it, the maximum amount
they co uld have ingested was less than 1/42 of a dail y dose (Bartoshuk et a!., 1996). lt
has been found that breastfeeding mothers taking doses as high as 750 mg had no
adverse effects on thyroid status in their infant (Momotani, eta!. , 2000).
Questions used for assessing taste sensiti vity were recommended by Bartoshuk.
Testing for taste intensity has been fo und by Bartoshuk (Bartoshuk, 2000b; Carpenter,
2000) to have scaling probl ems. Since non-tasters do not share the same ex peri ence as
tasters, merel y rating the taste intensi ty as " not detectable, moderate, stron g, etc" wo uld
be inaccu rate. In order to draw accurate compari sons across individuals, the adjectivelabeled scales such as weak, moderate, and strong, must have uni versal meaning
(Carpenter, p. 20). Medium tasters have never experienced th e bitter taste of PROP to
the ex tent that super-tasters have and may rate it as "very strong." If th ey cons ider the
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taste they are experiencing compared to other sensations, the bitter taste of PROP is put
into better perspective.
Bartoshuk uses an adaptation of the Labeled Magnitude Scal e (Green , Shaffer,
& Gilmore, 1993; Green, Dalton, Cowart, Rankin, & Higgins, 1996), a scale that uses
"strongest imaginable" as the top rating, to overcome problems with ceiling effects
(Bartoshuk, 2000a). Bartoshuk 's adaptation, which she calls the General Labeled
Magnitude Scale, was desi gned to include all sensations of any kind. Subjects are asked
to rate the taste of PROP in relation to remembered sensations across all senses, such as
the brightness of the sun , the sound of a whisper, and so forth. In place of "slrongesl
imaginable" as the lop rating, Bartoshuk uses "strongest imaginable sensation of any
kind." This helps in comparing the sensation of taste across all stimuli. Ratings that
Bartoshuk uses are as follows: 0 no taste, 1.4 for barely detectable, 6 weak, 17
moderate, 35 strong, 52 very strong, and I 00 strongest imaginable sensation of any
kind.
In the present research, participants comp leted a practice test by rating
remembered sensations before ratin g the PROP taste. These data were not included in
the analyses, but only served the purpose of helping familiarize participants to the rating
system. The measure is in Appendix B. Before tasting the PROP paper, participants
were asked to think of the strongest imaginab le sensation of any kind , including pain.
These mothers had all been through chi ldbirth during the past year to 2 years, so they
were asked to imagine the pain of chilo binh , a mi graine, the dentist, intensity of a
bright light or a loud sound, or what ever th ey felt was the strongest imaginable
sensation of any kind. They were told to consider this as the top of the scale. No
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sensat ion was the bottom of the scale. The practice senses were rated, and the PROP
paper was tasted. Participants were asked to place the entire PROP paper on their
tongue and leave it in their mouth for at least 3 seconds. Participants then removed the
paper and rated the taste on the same sca le they had rated the remembered sensati ons .

Parent's In vestment in the Child (PIC) Questionnaire
Parent Investm ent in the Child (PIC) was measured using Bradley, WhitesideMansell , Brisby, and Caldwell 's (1997) 24-item questionnaire. On thi s sca le, mothers
indicate their response to each item on a four-point scale, from stron gly agree to
strongly disagree. The items asked about a parent's feelings and attitudes about their
child. Bradley et al. developed thi s measure on the assumption that "soc ioemotional
investment involves the ex tent to wh ich a parent experiences delight in being with a
child, woiTies and is concemcd about a child 's we ll-being, is accepting of the child and
of her own role as a parent, and is sensitive to the child's needs" (p. 86). This measure
is included in Appendix C.
There are four sub-scales to the P IC measure: acceptance of role, deli ght, parent
sensitivity, and separation anxiety. An examp le of an acceptance of role item is,
" Raisin g a child is so demanding. !look forward to a time later in my life when I can
have time to myself' (this item reverse scored). An example from delight, is " I often
find myself thinkin g about my child." From the parent sensiti vity area, one of the items
is, " Babies have to leam they can ' t be picked up every time they cry" (reversed). From
separation anxiety an example is, "I worry when so meone else cares for my child ."
Brad ley ct al. (1997) rcpmt the Cronbach ' s alph a as estimates of reliability to be .72 for
acceptance of role, .71 for delight, .84 for parent sensitivity, .75 for separation Anxiety.

36
The test-retest reliability for the total PIC was .78. Simple bi variate correlations among
the four scales showed an inverse correlation between delight and separation anxiety, r
= -.52, and a positi ve correlation of knowledge with separation anxiety, r = .21.

Co rrelations were not stati stically significant between acceptance of ro le and the other
three sub-scales in the PIC, which ranged fro m .04 to .24 (Bradley et a!.).

Love Queslions
In addition to the parent investment measure, an additional 5 questions were
developed specifica ll y for this study to more closely focus on the emotional feeling of
love and the emotional behaviors that may be associated with an " in vested" feeling.
These were rated on a 4-po int scale and are included at the end of the parent investment
questions in Appendix C. These questions were added to sec if the hormonal milieu
predicted to be related to tasters, and to parent investment, was also related to the
feelin g of love exp ressed by mothers.
Al tho ugh these questions have not been used in research before, and th ere is no
infom1ation on validity or reliabilit y, reliab ility was calculated for the present study to
see how closely they rel ated with each other as well as w ith the PIC question s (See nex t
section).

Altachmenl
The Attachment Style Scales (Becker & Billings, 1997) questi ormaire was used
to assess each mother's attaclunent hi story. This measure was chosen because it is
more relevant for mothers as opposed to romantic partners. It was developed fro m three
previously developed attachment questionnaires (Bartholomew & Horowitz, 1991;
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Collins & Read, 1990: Hazen & Shaver, 1987), using a sample of I , 181 college
graduates, age 21-60 (median age 24) , 55 % of whom were female. A factor analysis
separated items into three groups: preoccupied (ambivalent-insecure) , fearful (avoidantinsecure), and secure. Scores derived from these final sets of items correlated with the
Bartholomew and Horowitz measure: preoccupied (ambivalent-insecure), r = .63;
fearfulness (avoidant-insecure), r =. 52; and secure, r = .49. The scales on Becker and
Billings (1997) rated high on interna l consistency; ambivalent-insecure, alpha = .82 ,
avoidant-insecure, alpha = .80, and secure, alpha = .81. This questionnaire is in
Appendix D.

Breast-Feeding, Early Close Physical
Contact, and Hormonal Questions
Participants were asked questi ons related to physical aspects of care-giving.
Breastfeeding questions addressed the ability to successfully breastfeed as well as
duration ofbreastfeeding. Mothers were asked if they owned a soft baby catTier or sling
and how often they used it during their baby's first six months of life as well as the
amount of close physical contact their infant received during the first six months of life.
The questions to assess these influences are in Appendix E. In addition , the mother was
asked if she was currently using birth control and where she was in her menstrual cycle.
This inforn1ation was obtained to see if these hormonal factors influenced the results.
These questions are on p. 5, 6, and 8 of the questionnaire in Appendix F.
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Reliability of Measures from the Current Study

Reverse worded items from measures were recoded so that all scores reflect the
meaning of the constructs. From the attachment measure, there are two types of
attachment, secure and insecure. Insecure is subdivided into two sub-types, ambivalentinsecure and avoidant-insecure. Because these two subtypes reflect insecurity, the
secure sub-scale was reverse coded so that all subscales in the attachment measure
would be reflected in the data in the same direction, flowing in the direction of
insecurity so the direction of attachment can be seen more clearly. The total
attachment score will be relerred to as "total attachment anxiety."
Each scale and sub-scale were examined in terms of internal consistency. Based
on internal reliability estimates of internal consistency, decisions were made to omit
three items from the parent investment measure and one item from the attachment
measure. Table l shows estimates of internal consistency reflecting the omitted and
added items for each of the four measures.
From the parent investment scale, item 4 of the delight subscale, "Most of the
time when I go out of the house I take my child with me," was omitted. In this lowincome sample, the decision to take their child with them may not be as dependent on
investment as it is dependent on necessity or precluded by transportation problems.
Item 3 of the parent sensitivity subscale, "If you praise children a lot, they get
conceited," was omitted because so me of the respondents asked what the word
"conceited" meant. This tetm may have been misunderstood by less educated study
participants, and therefore, be a reflection of lack of knowledge instead of attitude.
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Table I

ReliabiliTy of ParenT lnvesfmenf, Auachment, and Subscales for This Study
Var iable

N of cases

N of items

Alpha

Parent Investment
Acceptance of parenting role

Delight in the child

Parent sensitivity
Separation anxiety

Total parent investment

201
216
203
217
194

7
6
4
4
21

.72
.66
.63
.69
.75

2 10
204
213
195

6
6
6
18

.84
.83
.76
.90

215

4

.60

Attachment
Ambivalent-insecure
Avoidant-insecure

Insecure
Total anachment anxiety

Love
Love scale

Item 21 from the separation anxiety subsca le, " I sometimes feel as if my child
and I are one," was omitted because it contributed to a lower internal consistency alpha
and was different in general meaning from the rest of the questions that all refen·ed to
leaving the child with another person to care for. The feeling of"oneness" may reflect
a different aspect of parent investm ent more related to honnonal influ ence, so this item
was treated as a stand alone item. In addition, this item was combined with three of the
love questions (items I ,2 and 5) to construct a measure of love.
Of the Jive original Jove questions, two were omitted to increase reliability
(items 3 and 4). Together, the three love questions plus item 21 from the parent
investment measure became a measure of love for this study.
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For the adult attachment measure, item 2 was omitted, "I do not often worry
about someone getting too close to me. " This item reduced reliability estimates. It
seemed confusing because of the double negative wording and may have been difficult
to answer.

Desctiptive information for responses from each of the measures and sub-scales
are included in Table 2. Correlations were calculated among scales and sub-scales to
see how closely they were associated with each other. Correlations showed expected
associations. These are shown in Table 3.

Table 2

Descriptive Information on Measure Variables
Variable
PROP taste sensitivity

Acceptance of role

N
220

Minimum
.00

A1aximum
100.00

M
43.34

SD

26.55

220
220
220
219
220

2.14
1.25
1.67
1.00
2.10

4.00
4.00
4.00
4.00
3.81

3.31
2.87
3.24
2.57
3.07

.41
.53
.46
.65
.3 1

Insecure
Total attachment anxiety

219
217
218
219

1.00
1.00
1.00
1.00

3.50
4.00
4.00
3.61

1.74
2.24
2.09
2.02

.51
.60
.53
.46

Love

220

1.50

4.00

3.04

.48

Parent sensitivity
Delight in the child
Separation anxi ety

Total parent investment
Ambivalent-insecure
Avoidant-insecure
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Tab le 3

Corre/mions among Measures and Subscales
Accept
of role
Accepta nce
of role
Parent
sensitivity .27***
Deli ght
.26***

Separat ion
anxiety
-.06
Total parent
invest ment .61 ***

Amb iva lentinsecure -.3 1***
Avoida ntinsecure -.32***
.27***
Insecure
Total
att achment
anx iety
-.36***

Love

.18**

+ p < . 10. • p < .05 .

Parent
sens itive

Separate
Delis ht

Anx i et~

Total
Ambiv Fearful
mves t insecure insecure In sec ure

Total
a nx i e t ~

.15*

.20**

.37***

.58***

.73***

.59***

.00

.05

-.29 ***

-.II
.1 4*

**

-.2 1

.06+

..

.04
-.04

-.2 1**

.28***
-.27***

*"'*

.03

.24

.46***

.3 1***

p < .0 1. ••• p < .OOI.

-.05
.05

.46***
-.4 9*** -.74***

-. 12+

. 76 ***

.88 ***

-.88***

.42***

.12+

.02

-.08

.08
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CHAPTER IV
RESULTS

To examine the rel ation of taster status to parent investment attitudes, data were
co ll ected from 220 participants who comp leted a questionnaire that included questions
abo ut parent attitudes and basic demograph ics and then tasted a test paper with 6-npropylthiouracil (PROP) on it. Data were entered by the same person on two different
occas ions. The files were then matched to detect any typographical CITors, which were
then corrected. These data were used to address each of the research questions. The
demographic data will be summ ari zed for the whole sample. Each research question
will then be addressed in turn . Because this is a preliminary study, res ult s of any
statisti ca l tests with p-values less than .I 0 w ill be reported.

Description of the Sample

Participants were most ly yo ung, man·i ed Ca ucasians. Marital status was
collapsed into two classifications, matTicd, 87%, and single, 13% . " Married" included
participants who were married, livi ng wi th a pat1ner, or in a common law marriage.
" Single" was assigned to participants who were divorced, separated, widowed, or never
man·ied. Mother's ethnicity was co llapsed into Caucasian, Latina, and other/mi xed.
Caucasians, 86% of the sample, included European-American and Canadian. Latinas,
6% of the sample, includ ed Latina-American and Hispanic. The classifi cation for
other/mixed included those participants who reported a mix of ethn icity as well as
Nat ive Americans, Asians, and Africans. Tabl e 4 describes freq uencies and percentages
for the ethnicity and marital status of th e popu latio n. Table 5 contains demographi c
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infom1ation for variab les that arc be!ler described by maximum, minimum and mean.
Table 6 contains demographic variables that are broken down into frequencies for
individual items best described in this way. Most of the mothers in the samp le had
some co llege ed ucation . This is expected because the sample li ves in a co ll ege
community.
Mothers were asked th e date of their last menstrual period and the number of
days apart their periods usually are. Tnfonnation about birth control , hom1one
medication , whether they were currently breastfeeding, and where they were in their
menstrual cycle was used to assess possible honnonal influence on taster status.
Taste sensitivity, measu red as a continuous variable, was subdivided into
discrete taster status categories of non-taster, medium taster, and super-taster for some
of the analyses. Using cut-off points at 0-24 for no n-tasters, 25-74 for medium-tasters,
and 75-100 for super-tasters, th is sample had 26% non-tasters, 61% med ium-tasters, and
13% super-tasters.

Table 4
Eth11.icity and Marital Status
Valid

Caucas ian
Latina
Other/Mixed
Total

missi ng
Marual stat us
Married
Single
Total

Cumulati ve

Percent

Percent Perce nt

188
14
16
218
2

85.5
6.4
7.3
99.1
100.0

86.2
6.4
7.3
100.0

86.2
92.7
100.0

191
29
220

86.8
13.2
100.0

86.82
13.2
100.0

86.8
100.0

Variab le
Ethnicity
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Table 5
Demographic Information with Means
Variable
Mom's age in years
Infant's age in months
#o ther children
# hours worked per week
# hours worked (for

N

Minimum

215
219
219
217
68

18.00
11.00
0.00
0.00
1.00

215

0.00

180
95
85

Maximum
43 .00
25.00
7.00
50.00
50.00

M
26.17
16.66
1.35
7.92
25.28

SD
4.71
4.05
1.51
13.86
13.20

24.00

7.49

5.55

0.50

24.00

8.94

4.87

1.00
0.50

24.00
23.00

6.68
t 1.46

4.20
4.33

on ly those who work)

# mo. Breastfed
# mo. Brcastfed (for only those
who breastfed)
# mo breast fed if suppVw
formu la

# mo brcastfed if not
su l/w formula

Tab le 6.
Demographic Information with Percentages among Variable Items
Variable
1st child?
Yes
No
Level of education attained
Some high school
High sc hool graduate

Some college
College graduate
Post graduate
Yearly income

Less than $3,000
$3,000-4,500
$4,500-6.000
$6,000-7,500
$7,500-9,000
$9,000-10,500
$1 0,500-12,000
$12,000-13,500
$13,500-15,000
$15,000-16,500
$16,500- 18,000
$ 18,000-2 1,000
$2 1,000-24,000
$24,000-27,000
$27,000-30,000
Over 30,000
Miss in

N

%

90
130

40.9
59. 1

9
43
110
53
5

4.1
19.5
50.0
24.1
2.3

9
4
3
4
5
9
19
14
12
10
19
23
23
26
16
21
3

4.1
1.8
1.4
1.8
2.3
4.1
8.6
6.4
5.5
4.5
8.6
10.5
!0.5
11.8
7.3
9.5
1.4

(table co ntinues)
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Variable
Employed?
Yes
No
Close Phys ical Contact
Low Contact
Medium Contact
High Contac t
Own a soft baby carrier?
Yes
No
How often did you use it?
7 da ys a week
1-6 days a week
1 or 2 ti mes a month
I or 2 times in first 6 mo.

N

%

71
149

32.3
67.7

43
11 7
58

19.5
53.2
26.4

143
76

65.0
34.5

58
52
20

3.2
26.4
23.6
9.1
2.3

44
176

20.0
80.0

185
35

84.1
15.9

17
16

7.7
7.3

107
89

48.6
40.5

45
33
26
104
116

20.5
15.0
11.8
47.3
52.7

Using birth contro l?
Yes
No

61
157

27.7
7 1.4

Taking hormone mcd?
Yes
No

214

2.3
97.3

never

Currently breastfeeding?
Yes
No
Did yo u breastfced?
Yes
No
Unable to breast-feed?
Yes
No
Did you supplement
w/formula?
Yes
No
I low often did you use it?
7 da ys a week
1-6 da ys a week
I or 2 times a month
l or 2 times in first 6 mo.
never
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In computing correlations among demographics, a relation was found between
education level and the ability to detect the bitter taste of PROP, the higher the
education level the less likely the mother was to taste PROP. Age was also inversely
con·elated with PROP taste, the younger the age the more likely the mother was to taste
PROP. Overall, those who were more able to taste PROP were younger and less
educated than those who were less able to. See Table 7.

Tab le 7
PROP Taste Sensitivity Correlated with Mom's Age and Education Level
Variab le
Maternal education

PROP Taste Sensitivity
-.15*

Maternal age
-.14*

*p < .OS.

Research Questions

The res ults of this study will be reported by answering each of the research
questions.

I.

Will mothers with higher PROP taste sensitivity also rate higher on parent
investment?
First, a cotTelation was calculated between mothers' PROP taste sensitivity and

their total score on the parent investment scale. The correlation was stati stically
significant, but in the opposite direction of what was expected- the higher the mother
rated the bittemess of PROP, the lower the parent investment score, r = -. 17, p = .0 I.
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These data are summarized in Table 8. Note that all correlations are in the same
uircction, parent sensitivity being th e most highly con·e!ated and delight in the child
being the least correlated with PROP taste sensitivity.
Further analyses controlled for maternal age, education, infant age, duration of
breast feeding, and hormonal innuences due to menstrual cycle, or birth control.
Menstrual cycle was calculated from infonnation provided by the mother on date of her
last menstrual cycle and average number of days apart her cycles are. Number of days
since last menstrual cycle was divided by the reported length of cycle to detern1ine
where the mother was in her cycle. A woman about to start her period would have a
value near one; a woman in or just past her period would have a value near zero. The
pattern of results remained basically the same for menstrual cycle as well as the other
variables controlled for (See Table 9).

Table 8

Correlations of Parent Investment and Subscales with PROP Taste Sensitivity
Variable

PROP taste sensitivity

Acceptance of rol e

-.lh

Parent sensiti vity

-. 22***

Delight in the chi ld

-.02

Separation anxiety

-.1 2+

Total parent investment
+ p < . 10. ** p < .OJ. ***p < .001.

-.17**
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Table 9

Parent investment and PROP Taste Sensitivity, Controlling for Other Factors
Controlling for .. Age and

Education

Age

Menstrual
Educa- Infan t's Birth
# mo
Control Breastfed Contact Cycle
tion
Age
-.12

-.15*

-.22*** -.21 **

-.21 **

-.21 **

-.02

-.03

-.00

-.02

-.15*

-.13+

-.14*

-.10

-.17**

-. 16*

-.19 **

-.16*

-09

-.09

-.12

Parent
Sens iti vi ty

-.20**

-.20**

Delight in child

-.03

Separa tion

Acceptance-

-.12+

-.11

-.12

of parenting

role
-.21 **

-.29***

-.03

-.00

-.0 1

-.12 +

-.10

-. 11 +

-.02 +

-. 17*

-.18**

-.17*

-. 16+

anxiety
Tota l parent
investment
1

p < .IO. *p < .05. **p < .O I. ***p < .OO I

2. Will lower PROP taste sensitivity interact with insecure adult al/achment to
produce the lowest parent investment ratings?
First, bivariate cotTelation s were calculated to test the relations among PROP
taste sensitivity, adult attachm ent, and parent investment. These are summarized in
Table I 0. Higher PROP taste sensitivity were associated with greater insecurity and
lower parent investment. Acceptance of the parenting role and parent sensitivity were
positively correlated w ith secure adult attachment attitudes. Separation anxiety was
assoc iated with insecure attachment attitudes.
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Table 10

Corre!arions among PROP Tasre Sensitivity, Adult Auachment, and Parent Jnvestmelll
PROP wste
sensitivit~

PROP taste sensiti vity

1.00

Insecure

.04

Ambivalentinsecure
.17*

Avoidant-

insecure
.10

Total Insecure
·Attachment
.II

Aq:eptance of

parenting role

-.12

-.27**

-.31 **

-.32**

-.36**

Parent sensitivity

-.22**

-.14*

-.29**

-.II

-.21 **

Delight in the c hild

-.02

.04

.00

.04

.03

Separation anxiety

-.12+

-.27**

.05

.28**

.24**

-.17**

-.05

Total parent
investment
+ p < .10. * p < .05.

** p <

-.21 **

-.05

.12+

.01.

Second, a regression analysis was conducted with a dependent variable of parent
investment and independent variables of PROP taste sensitivity, adult insecurity, and an
interaction term created by multiplying the two together. There was no effect of the
interaction term on total parent investment attitudes, indicating that PROP taste
sensitivity did not affect the associations between attachment and total parent
investment. However, the interaction term was related to the subscale of acceptance of
the parenting role, Beta= -.61, t = -1.8, p = .07, suggesting that attachment anxiety
exacerbates the negative effect of taster status on role acceptance.
To more clearly understand the different relations of attachment to parent
investment attitudes at different levels of taster status, correlations were calculated
separately with each group of non-tasters, medium-tasters, and super-tasters (see Table
II). Correlations between acceptance of the parenting ro le and adult attachment
attitudes appear to increase in absolute magnitude from non-taster to medium taster to
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super-taster groups, particularly for insecure attachment. However, for total parent
investment, ambivalent-insec urity decreases in magnitude from non-taster to mediumtaster, to super-taster groups.

It appears that, for super-tasters, increased total parent is

related to decreased avoidant-insecurity. For non-tasters, increased total parent
investment is related to decreased ambivalent-insecurity.
Increased separation anxiety in non-tasters relates to increased insecurity,
avo idant-insecurity, and total attachment anx iety. However, lower ambivalentinsecurit y for non-tasters relates to increases in total parent investment. Delight in the
child shows the weakest relation to insecurity among all taster groups.

Table II

Correlating Parent Investment and Allachmelll within Taster Status Groups

Variable
Non-taste rs

-

-------~-

Total attachment Ambiva lentinsecure
__ an~e~ -

Avo idant insecure

Insecure

Delight in the child
Separation anxiety
Total parent investment

-.25+
-.14
-.0 1
.29*
-.04

-.23+
-.34**
-.00
-.t3
-.23+

-. 18
-03
.02
.39**
.07

-.20
-.00
-.03
.39**
.04

Medium-tasters
Acceptance of parenting role

-.37**

-.33**
-.26**
.02
.13
-.19*

-.36**
-.10
.09
.3 1**
-.04

-. 17+
.08
.24**
-.05

Acceptance of parenting role
Parent sensitivity

Parent sensitivity
Delight in the child
Separation anxiety

Total Parent inves tment
Super-tasters
Acceptance of parenting role

-.20*
.07
.27**
-. II

-.25**

-.47**
-.31
-.35+
-.53**
-.24
-.15
-.17
-.25
.07
-.05
-. t4
-.02
Separation anxiety
.2 1
.13
.10
.23
Total Parent investment
.22
-. 15
-.24
-.20
Note. N size for non-tasters is 58. med1um tasters 132, super-tasters 29. Non-lasters rated PROP berwccn
0-25, medium-tasters between 23-60, and super-tasters between 61-100.
+ p < . IO . *p<.05. **p <.OI.

Parent sensiti vi ty
Delight in the chi ld
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3.

Will mothers with higher PROP taste sensitivity have longer duration of
breastfeeding? Will longer duration of breastfeeding relate to higher levels of
parel1l invesnnem?
The correlati on between PROP taste sensitivity and number of months

breastfeeding was in the opposite direction of what was expected, r = -. 13, p

= .08, n =

180. Mothers who were less able to taste the PROP had longer duration of
breast feeding.
In the questionnaire, mothers were asked if they were currentl y breast feeding
their one-year-old or another infant. Forty-four of the 220 mothers were currentl y
breastfeeding. This question did not distinguish whether these mothers were currently
breastfeeding their !-year-old or another in fa nt . Some of these moth ers may have
continued breastfeeding their 1-year-old beyond the date of answering the quest ion. ln
add ition, mothers w hose infants breast fed longer than 12 months were refl ected in the
data, along w ith those w ho had not had the opportunity to breastfeed longer. Because
we do not know if these infants wou ld have continued to breast feed longer, a cut-off
point of 12 months was used so the sample co uld be assessed equally. A cut o ff age of
12 months was used because WIC encourages mothers to breast feed for one year. The
analysis wou ld reflect those who met the WIC suggestion. Sixteen of the 220 infants in
th e sample were II month s of age. The decision was made to group these 11 -montho ld infants w ith infants who had been breast fed for 12 months because it was assum ed
that mothers of these infan ts would have continued to breastfeed one more mo nth.
Aller these adjustmen ts, the correlation between number of mon ths breast fed and PROP
taste sensiti vity was reduced tor = -.1 0, p = .14,

11

= 180.
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Duration ofbreastfeeding was not related to increased parent in vestment.
Nu mber of months was calculated for only mothers who brcastfed and also for all
mothers whether they breastfed or not. Number of months breast fed was corrected for
infant age as noted earlier. Note in Table 12 that there was not much difference in
parent investment and sub-scales for both calcu lations, but for attachment, there was a
larger difference between the two gro ups. When includi ng the whole samp le, shorter
duration of breast feeding was related to mother's in secure adult attachment attitudes.

Table 12

Parent investment and Subsca/es Correia/ed with Number of Months Breastfeeding
# mo. Brcastfced

Variab le
--- ~~<:...:_vb2 b..!_·eastreda
Acceptance of ro le
.I 0
Parent sens itivit y

who le sampleb
.08

.0 I

.04

Separation anxiety
Total parent investment

-.07
.00
.02

-.07
.04
.03

Ambivalent-insecure
Avoidant-insecure
Insec ure

-.09
-.03
-.03

-. 12+
-. 13+
-. 12+

Total attachment anxiety

-.OG

-.14*

Delight in the chi ld

3

N umber of months breastfed was calcu lated for only those who brcastfed. N = 180.
~umber of months breastfed was ca lculated for the who le sample, whether they breast fed
or not , N = 2 15.
+ p < .10 . • p < .05.

4. Of mothers who could not/lisle PROP at all, will/anger duration ofbreastfeeding

show higher parent investment/han those with shorter duration ?
For non-taster mothers, longer duration ofbreastfeeding was not related to more
invested parenting. However, it was related to the delight sub-scale in the opposite
direction. As duration ofbreastfeeding increased, delight decreased. See Table 13. For
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mothers who were tasters of PROP, longer duration ofbreastfeeding was correlated
with hi gher investment as well as high er separation anxiety. Note that all correlations
are in the same direction for tasters of PROP, but in the opposite direction of expected.
Non-tasters were more invested and were more securely attached than tasters. If this
current question was re-worded to ask, "Of mothers who were super-tasters of PROP ,
will longer duration ofbreastfeeding show higher parent investment than shorter
duration?" it would follow the same trend as well. For super-tasters, longer duration of
breast-feeding is associated with greater parent investment.

Table 13

Parent Investment and Subscales Correia/ed wilh Number of Months
Breaslfed fur Tasters uf PROP
fl mo. Breast feed
Non-tasters
Tasters
.07
Acceptance of role
.09
Parent sensiti vity
.04
.03
-.32 +
Delight in the child
.03
-.21
.1 4 +Separation anxiety
Total Parent investment
.13+
-.16
Note. N- 15 8 for tasters and 57 for non-tasters. Only those who breastfed were used in this analysis.
Tasters were those who rated PROP 26 to I 00, non-tasters rated it 0 to 25.
+ p < .10. * p < .05.

Variable

5. Wi/1 mothers with higher PROP taste sensitivity have higher levels of close physical
contact with their infant? Wi/1 close physical contact with the i11jant co1-relate with
higher parent investment?

A single item in the questionnaire asked mothers to rate the amount of close
physical contact they had with their infant during the first six months of life.
Correlating the mother's response to this question with their PROP taste sensi ti vity did
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not show a relation (see Table 14). However, close physical contact related to increased
parent investment and all sub-scales. Note that close physical contact is more close ly
related to parent investment than it is to attachment attitudes.

Table 14
PROP Taste Sensitivity, Parent Investment, and Attachment Correlations
with Close Physical Contact
Variable
PROP taste sensitivity
Acceptance of role
Parent sensitivity
Delight in the child
Separation anxiety
Total Parent investment
Ambivalent·insecure
Avoidant-insecure

Insecure
Total attachment anxiety

Close physical contact
-.04
.14*
.15*
.24***
.22***
.30***
.01

.I I
. 13*
. I0

Love
.07
• p < .05 . •• p < .01. ***p < .001.

6. Of the mothers who cannot taste PROP, will those with higher levels of close
physical contact have higher levels ofparent investment?
Of mothers who could not taste PROP, close physical contact was related to
higher parent investment. See Table 15 . Note that for all taster groups, close physical
contact was related to higher total parent investment. Among the subscales, delight
corre lated the highest for all taster groups. [n add ition, acceptance of parenting role was
correlated for non-tasters, parent sensitivity for medium-tasters, and separation anxiety
for super--tasters.
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Table 15

Paremlnvesnnem Corre/arions wilh Close Physical Conlacl among Non-1as1ers,
Medium- Tasters, and Super-tas/ers

Non- tasters
Acce ptance of role

Parent sensiti vity

Close Physical Contact
Med iu m tasters
Super-tasters

.31 *
.06

Delight in the child

.26*

Separation anxiety
Total parent investment
* p < .05. ** p < .01.

. 18
.30*

.14
.19*
.19*
.17
.28**

-09
.15
.47*
.39*
.44*

Note: N= 58 for non-ta ste rs, 131 for medium tasters, and 29 for super-ta sters.

7.

Will morhers with higher PROP taste sensitivity also rate higher on the love
questions? Will higher rarings 011 the love questions correlate with higher levels of
parent investment?
PROP taste sensitivity was not related to the love scale score. Sec Tab le 16.

However, Jove was correlated with total parent investment as well as three of the parent
investment subscales, acceptance of role, delight, and separation anxiety. Note that all
cotTclations are in the same direction. In add ition, the stand alone item "I someti mes
feel as if my child and I are one," taken from the parent investment measure, was
correlated with the ability to taste PROP, r = .13, p < .05 .

Tab le 16

Correlations for Parent lnvesrmenl, Subscales and Love
Var iable
PROP taste sensit ivity
Acceptance of role
Parem sensitiv ity
Delight in the child

Separation anxiety
Total parent investment
**p <.Ol.

Love
.07

.18**
.06
.46**
.3 1**
.42**
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8. Will explorato1 y path analysis show these proposed mediated relations?
Because the bivariate analysis ind icated different relations than expected, the
planned path analysis was not appropriate. Therefore, no further analyses were done.
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CHAPTER V
DISCUSSION

Overview and Summary of Research Findings
and Discussion of Reverse Outcome

Sum mary of Results
It was hypothesized that tasters of6-n-propylthiouraci l (PROP) wo uld have
greate r parent invested responses than non-tasters, but the results were in the opposite
direction of w hat was expected. Non-tasters reported higher parent investment than
tasters. All four subscales of the parent investment measure followed thi s trend of nontasters being more invested than tasters, parent sensitivity being the most strongly
related to PROP taste sensiti vi ty. Non-tasters were also more secure in their attachm ent
relationship attitudes than tasters. Mothers who reported greater close ph ysical contact
with their infant du ri ng the first 6 months rated hi gher in parent investment, but there
was no difference between tasters and non-tasters in th eir amount of close ph ysica l
contact.
There were age and ed ucation effects relating to PROP taste sensitivity in this
sample. Tasters of PROP were younger and less educated than non-tasters. Increased
education as well as delayed parenthood (i.e., older age) arc well known factors that
influence parenting (e.g., Levi ne, Pollack, & Comfort, 2001 ; Rind fuss et a!., 1980). To
determine whet her these factors influenced the results of non-tasters being more
invested th an tasters, education and age were statistically controll ed for in thi s study.
Results remained the same for total parent investment and parent sensitivity in re lation
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to PROP taste sensitivity indicating that the greater education and age of non-tasters did
not account for the results.
The effect sizes in the resu lts of this research were small. However, because of
the nat ure of this research , relating biological data to measures of attitude, th e effect
size may not be as important as consistency in the direction of the results. The effect
sizes (i.e., correlations) may be greater if measuring the ability to taste PROP against
other biological components such as hormone leve ls. Overall, even though correlations
were small , the fact that, in general , the correlations were consistently in the same
direction, the ability to taste PROP appears to be linked in some way with lower parent
investment.

Possible Explanation for ReversP Ourcome

Because the resu lts ended up being in the opposite direction, not onl y for the
main research question, but for most of the research questions, the researcher was led to
look more closely at the conceptu al model underlying the hypothesis. Cyc li c AM P's
intracellular activity may have a stronger influence on the stress hom1ones than on
estrogen' s effect on oxytocin, leading tasters to be more influenced by the stress ful
aspects of parenting than the in vested aspects. Perhaps cyclic AMP's amplifying effect
is more apparent in the stress honnones than it is in estrogen 's effects on oxytoci n.
Epel and Bartoshuk (2002) recentl y reported research findings that PROP taste
sensiti vity is related to cort isol reactivity, an indicator of stress reacti vity. They
proposed a pathway model in which taste perception may be related to the
hypothalamus-pituitary-adrenal (HPA) axis.
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Considering the population used in this stud y, one possible exp lanation for these
reverse results may invo lve increased stress in these women. The population sampled
fo r this study was defined as famili es with infants served by the Special Supplemental
Nutrition Program for Women, Infants, and Ch ildren (WIC). To quali fy for WIC,
fami li es were required to meet the criteria for poverty based on income and number of
dependents. The conditions in volved in poverty are likel y to create stressful
ci rcum stances in the lives of these famil ies. In add ition , having an infant also creates
stress for many parents and famili es. Mothers in this study had at least one infant
between the ages of 11 and 25 months, and most had one or more add itional children as
wel l.
Those in the recent sampl e who were most sensitive to PROP were yo un ger and
less educated. Earli er parenting with less ed ucation on top of poverty can create
potentially stressful condi tions for these mothers. It may be that the bio logical make up
of super-taster mothers creates a propensity for ending up in poverty, perhaps due to
hormo nal factors that lead to earli er parenting and less education. Perhaps those
mothers most sensit ive to PROP were unable to cope with the pressures involved in
increased education and dropped out of school earlier, choosing instead, perhaps as a
result o f thi s choice, earli er parenting. To understand the outcome of thi s stud y, a
review of the literature in non-human primates wi ll be made.

Parallels to Research with Non-Human Primates
In fomm lating hi s theory of att achment fom1ation in humans, Jolm Bow lby
studied non-human primates and continued to follow this literature and be influenced by
it throughout his career (Suomi, 1995). It seems fitting , then to look at the current
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research in this area, particularly the area of reactivity in rhesus monkeys, to help
understand the results of this research.
Suomi (1986, in press) discovered that about 20% of the population of infant
rhesus monkeys have the characteristic of being "highly reactive" (fearful and anxious
in novel situations). It has also been found that a subgroup of human children,
homologous with monkeys, exhibit this same characteristic (DiLalla, Kagan, & Reznuk,
1994; Kagan, Reznick, & Snideman, 1987). This characteristic has been found to be
highly heritable (DiLalta et al. ; Higley et al., 1993 ; Tennes, 1982). Biological data from
reactive monkeys as well as in reactive human children show greater turnover of
norepinephrine, elevated heart rate, and higher stress honnone levels such as
corticotropin-releasing hormone, adrenocorticotropic hormone (ACTH), and cortisol
(e.g. , Capi tanio , Rasmussen, Snyder, Laudenslger, & Reite, 1986; Clarke & Boinski,
1985; Suomi, 1981 , 1983, 199i ;Suom i, Kraemer, Baysinger,&Deli zio, 1981). These
biological characteristics may be related to PROP taste sensitivity considering that Epel
and Bartoshuk (2002) found the ab ility to taste PROP related to cortisol and subseq uent
stress reactivity. The combination ofthcse research findings may help explain the
results of this current study. Key findin gs from the research on highly reactive rhesus
monkeys will now be reviewed along with parallels to this current research.
Suomi (1986) studied highl y reactive monkeys cross fostered with "supermoms" (monkey mothers bred to be exceptionally nurturant, soothing, and tolerant),
and "good enough moms" (monkey mothers who were more puniti ve and less nwturant
with earlier infants). The results showed that highly reactive infant monkeys cross
fostered with super-moms did better than all cross-fostered pairs, even better than non-
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reactive monkey infants with either type of mother. Highl y reactive fema le infant
monkeys who were

cross-foster~d

w ith super-rnorn s grew to be super-moms th emselves

(Suo mi , 1999), whereas in the wild , hi ghl y reactive femal e mothers are more likely to
abuse their infants at the tim e of weaning than non-reactive monkey mothers are
(Rasmussen, Timme, & Soumi , 1997). In Suomi's (1987) study, the infant monkey
who ended up in adulthood with the lowest rank was a highl y reactive infant paired with
a good enough hi ghl y reacti ve foster mom. Non-reactive monkeys held ranking
positions closer to the middle, whereas hi ghl y reactive monkeys ranked in the extremes
depending on the mothering they ex peri enced.
It was concluded from this research that for non-reactive monkeys, good enough
mo11key mothering worked , but for hi ghly reactive monkeys, good mothering mattered.
Hi ghl y reactive infant monkeys raised by super-moms led to the same or greater
outcomes as did non-reactive infants with super-moms. On the other hand , hi ghl y
reactive infants rai sed w ith good-enough moms led to the worst outcomes.
Taste sensitivity research has not yet been conducted on rhesus monkeys.
Future research on rhesus monkeys may benefit from researching methods for
assess ing PROP taste sensitivity. It would be interesting to see if this characteristic of
being highly reactive is related to taste sensitivity to PROP in mo11keys. lfhi ghly
reactive monkeys were found to have similar biological characteristics as human supertasters, research findings from these monkeys could provide important implications for
the study of human parenting and intervention. Next, the findings from this current
research will be compared with the research on rh esus monkeys.
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Data from the current research may be better understood in li ght of Suomi's
research. For super-tasters, compared to non-tasters, the mother's increased attitudes
abo ut attachment rel at ionships was highly related to lowered parent in vestment,
particularly as measured in the sub-sca le acceptance of the parenting rol e. It appears
that super tasters are more adversely affected by their attachment anxiety than nontasters. Because insecure attaclunent relationship attitudes in adulthood are often a
reflection of attachment relati onships experienced in infancy (Bowlby, 1973, 1980;
Bretherton, 1987, 1990, 199 1), adult attachment attitudes measured in thi s st udy could
be a reflection of the mother's attachment relationship in her own in fancy. Although
thi s study was not conducted to see if th ese parallels exist between the research on
reactivity in rhesus monkeys, from the in fo rmation obtained it appears to follow thi s
pattern. If the pattern of the rhesus monkeys can be app lied to human mothers, it may
be that those most sensi ti ve to the taste of PROP can be the most invested as well as
the least in vested in their infant. In the sample used in thi s research, mothers may have
fallen into the least invested group because of the characteristic of poverty. Thi s
sampl e may not have contained eno ugh super-taster mothers who would fall into the
hi ghest invested group. Two other topics from the rhesus monkey research on highly
reactive monkeys help m ake thi s reason ing more clear: (a) research on confined living
envi ronments; and (b) research on soc ial support.
In a 2-year study by Boyce, O'Niell -Wagner, Price, Haines, and Suomi (1998),
rhes us monkeys were observed for number of injuri es sustained while li ving in their
natural habitat, and then during a 6-mo nth period of confinement to a I ,000 square foot
building (21 males and 15 fema les), and then back to th eir natural habitat again. It was
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found that highly reactive monkeys sustained sign ifi cantly more injuries during
confineu living conuiti ons than non-reactive monkeys, whereas in their natural habitat,
there were no differences in number of injuries between the two groups. From these
results it appears that environment is impot1ant for highly reactive monkeys. It appears
that li ving environment follows the same pattern as the environment of mothering style.
Reactive monkeys do well in good environments and worse in bad environments,
whereas for non-reactive monkeys, the environment does not appear to matter as much .
Another environmental characteristic that follows this pattern is social support.
Rhesus female monkeys dominate in the troop and promote social support for
each other, including support for mothers of new infants. When reactive females with
new infants are placed in living quarters alone (apart from other females), they tend to
abuse their infants, whereas in larger social groups they do not. This difference was not
found to be as important for non-reactive females. lt was concluded that social support
is more important for reactive female mothers than for laid back mothers (Suomi &
Ripp, 1983). In summary, these research studi es w ith rhesus monkeys show the
importance of environmental cond iti ons for the outcome of highl y reactive monkeys.
Environment makes a bigger difference for reactive monkeys than it does for laid back
monkeys.
If this parallel (of PROP taste sensitivity and high reactivity in monkeys) were
found indeed to exist, it would be important to discover if tasters of PROP wou ld be
more prone to the negative effects ofactverse conditions of poverty such as confined
living space, Jack of social support, and poor parenting. If this were found to be true,
funding for intervention could be more wisely targeted to the super-taster group. It may
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be found that super-tasters can be the highest invested group as well as the lowest, and
that non-tasters are mostly in the middle. If a sample which included mothers from a
wider range in income (indicative of greater social support and less con!ined living
quarters) were studied, it may be found that super-taster mothers with less stressful
circumstances may have a more suppressed stress response. Their hormones may
indicate that oxytocin is able to dominate over the effects of stress hormones. This may
be particularly evident in super-taster mothers who had more nurturing mothers such as
may be true for the super-tasters in this study who had secure attachment attitudes.

Strengths and Limitations

One of the strengths in thi s study was the sample size and agreeableness of
mothers in the WIC waiting area to participate. Because a high percentage ofWIC
cli ents during the three months of testing agreed to participate, the convenience sample
is more representative of WIC clients. However, because those who did not speak
Engli sh, were pregnant, or who were on thyroid medication were excluded from
participating, the results can be generalized only to populations with these
characteristics. The mothers of 1-year-o lds in this study were mostly married , young,
white, low-income, and may have been less likely to be working daytime hours because
of WlC requirements to attend a class every other month during WTC hours (average
length for these appointments ranged from 30 minutes to I Y, hours). Results from this
study can he generali7ed on ly to mothers wi th these characteristics. Strengths and
limitation s for each of the measures will be addressed next.
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Because this research was addressing the honnonal aspects of parent in vestment,
and because the measures used were measures of ani tude, one weakness may be that the
measures used may not have accurately measured the targeted constructs. The parent
investment measure used in this research was not designed to measure influences on
investment related to hormonal factors. In future research use of a measure more
closely related to hom10nal or biological influences on parent investment could be
developed .
Another weakness may be that hormonal data was not obtained. The theory
underlying this research invol ved hom1onal factors, but honnone and cyclic AMP levels
were not measured in mothers for this research. The hypotheses supporting this
research could have been veri lied more precicely if hormonal levels were measured.
Another limitation is that Cyclic AMP has not been well established in research relating
to taste sensitivity. Further research in this area needs to be conducted before this fact
is made conclusive.
The PROP taste sensitivity measure, even though it was attempting to measure a
biological feature of the mother, was still a measure of the mothers perception of the
strength of the taste in comparison to other imagined sensations. Mothers' response
variances may reflect the degree to which they are able to make an accurate assessment
of their taste perception. Because mothers were told to rate the taste of the PROP taste
paper on a scale that had "strongest imaginable sensation of any kind" as the top of the
sca le, super-tasters may have been more reluctant to rate the taste that high. Mothers
were told to think of the strongest sensation they could imagine, including pain.
Mothers of one-year-olds had all been through childbirth within the past year or two,
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and this was mentioned for them to think about as a possible highest point. It may be
that the ability to taste PROP also relates to a heightened ability in all senses. In other
words, tasters may perceive all sensations to a greater degree or become more
accustomed to strong sensations, and therefore the top of the sensation scale could be
higher for them. Rating taste on a sca le based on their own sensation perceptions may
be a confound to accurate ratings among taster groups. This may have caused tasters to
rate the taste lower than they othetwise would have, making the variance for supertasters smaller. However, this measure has been found to be reliable and has been used
in many research studies (e.g., Bat1oshuk et al., 2002). This measure was found to
correlate at .7 with more intensive laboratory tests for PROP taste sensitivity (L. M.
Bartoshuk, personal communication, June 6, 2003). It may be important in future
research with PROP tasting to includin g a method for measuring fungifonn papillae in
addition to a measure for taste sensiti vity (Bartoshuk et al., 2002; Miller & Reedy,
1990; Prutkin et al. , 2000) so that biological data on taste sensitivity can be obtained as
well as taste perception alone.
Another limitation was that the close physical contact question may have been
difficult for mothers to accurately remember and rate. The amount of close physical
contact during the infant' first 6 months may vary not only in the amount of contact, but
in the mother's perception of the amount of contact. The actual amount of close
physical contact may not have been accurately assessed in this research.
The fact that there was nodi ffcrcnce hetween tasters and non-tasters in thei r
responses to the Jove questions cou ld be due to limitations in the Jove measure, or it
could be that tasters and non-tasters have eq ual potential to love their infant. The love
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measure may not be an accurate reflection of actual feelings of love a mother feels for
her child. Measurement limitation s may reflect the same problem as rating taste
intensity. Mothers have not shared each other's maternal honnonal experiences. A
mother who has not experienced love to the same degree as another mother may
inaccurately rate it higher. This may be one reason the love questions showed no
statistically significant relations to tasting. The questions about love in this study were
not discrete, and response bias may also be a limitation in that mothers may want to
look like "good moms" who love their infant. Further work to develop a more accurate
measure of love reflective ofhorn1onal activity in the mother would be suggested.

Future Directions

New Validities
Besides internal and external validity, Fabes, Ma1tin, Hanish, and Updegraff
(2000) suggested four new types of va lidity for evaluating research in the area of
developmental research. These new validities are incident validity (justifying research
to topics that affect large numbers of people), impact validity (justifying research on
topics that have serious impact on children and families), sympathetic validity
(justifying research on topics that generate sympathy for those affected by the prob lem),
and salience validity (justifying research on topics that have captured media attention
and the interest of the public).
Continuation of this cuJTent research fits these new criteria. Parenting,
especially invested parentin g, affects large groups of people (incident validity) and
creates serious enduring consequences for children (impact and sympathetic validity).
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Research on the genome has created publi c awareness (salience va lidity) and
heightened interest in the possibility oftcst in g to know your own particular genes
(Gibbs, 2003; Ridley, 2003). This could be costl y for those of low SES. Continued
research on PROP tasting could provide those of low SES an inexpensive way to obtain
information on things found to be associated with the ability to taste PROP, such as
cancer ri sk, cortisol function , stress reactivity, and other hormonal influences. Thi s
infonnation would be of benefi t to those of low SES and to those who des ign
intervention programs to help moth ers increase parenting skill s, and therefore, increase
posi ti ve child outcomes for those li ving in poverty. Keeping these new validities in
mind, suggestions for future research will be discussed next.

PROP Tasting with Non-Human Primates
Adding the PROP taste component to research studies wi th non-human primates
could open up many poss ibiliti es for studying parent investment in animal models.
Biologica l data is more eas ily obtained from monkeys and provides an effecti ve way to
study biological correlation s of attachment that can be of benefit to hum an population s.
Human research should include measures of the mother's own mother 's parenting style
(whether she was more nurturing or punitive), li ving conditions, and degree of social
support in order to see these parall els to the research on reactivity in monkeys.

Improved Measures
In future research, a new measure fo r parent investment could be developed to
take into account honnonal influences on parentin g behav iors. Improving the measure
for parent investment so th at responses reflect more of the biological foundations of
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invested feelings of the parent could improve the strength of correlations to biological
data. Items could include behaviors closely relate<.l to those observt:<.l in animals
relating to parent investment, but adapted to humans.
Measurement of stress attitude responses as well as stress honnone measurem ent
would be an important area to include in stud ies of taste sensitivity and parent
investment not only to further study the connection of taste sensitivity and stress
reactivity, but because of stress responses ' interference with a mother' s ability to be
aware of and sensitive to her infant's cues and specific needs. Research that has studied
spec ific honnonal responses related to mothering could be replicated adding the
compo nent of PROP tasting to further the understand of taste sensitivity and hormonal
connections.
The study by Light et al. (2000) is an example of a study that cou ld be
replicated. As you wil l recall , this study was conducted because of findings from
animal research that oxytocin increases maternal behaviors, decreases blood pressure,
and decreases stress responses. Their research attempted to study these responses in
breastfceding and bottle-feed in g mothers whose blood pressure was monitored for a 24
hour period. During this time a record was kept of their daily activities including when
they held their infants and when they breast fed (or bottle fed) their infants. Blood
pressure was found to be lower in breastfeeding women. After 24 hours mothers were
asked to recall and tell a situati on th ey experienced that was stressful. During the
recalling and telling of the stressful experience, oxytocin levels were measured and
blood pressure was monitored.
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Mothers were categorized into three groups: those who had oxytocin increases
from baseline during the telli ng of the stressful situation, those who had minimal
changes, and those who had oxytocin decreases during the telling of the stressful
situation. Of the oxytocin increase group, the rati o of breast-feeders to bottle-feeders
was 7: I, whereas in the oxytocin decrease group, the ratio of breast-feeders to bottlefeeders was 2:7. There were more breastfeeding mothers with oxytocin increases than
bottle-feeding mothers. However, in the minimal oxytocin chan ge group there was a
more even ratio (5:3).
If this stud y were replicated to include PROP tasting, taste sensitivity may help
exp lain more of these results. Super-tasters of PROP may have a different pattern of
oxytocin increases to stress than non-tasters. Because correlations have been found
between taste sensitivity and cortisol reactivity (Epel & Bartosh uk, 2002), this type of
research could help define more closely hormo nal characteristics of mothers of different
taste sensi ti vi ties to stress reactivity; not just at baseline, but d uring stress induc ing
situations. Continuation of this type of research co uld eventuall y lead to the
development of methods for helping mothers of different taste sensi ti vities (and
subsequent honnonal pattem s) overcome their biological tendencies and create
enduring changes in parenting behavior.
These suggestions for future research could potentially lead to improvements in
a parent's level of investment renective of actual hormonal changes. Because much of
our behavior is chemically base<! (i.e., hormones), finding ways to enhance or suppress
hormonal tendencies through behaviors, such as increased close ph ysica l contact, or
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even through methods of contro ll ing thought processes, could potentially lead to greater
outcomes of lasting changes in behaviors relating to invested parenting.
Another suggestion for future research of PROP taste sensitivity wo uld be to
include measurement of fungiform papillae alon g with a measure of PROP taste
sensitiv ity (Bartoshuk et al. , 2002). As more research is conducted on non-human
primates, such as hom10nal measurement of corti sol , estrogen and oxytocin in relation
to parent investment, thi s knowledge can help direct research in human populations
become more focused towards understand ing more precise nature-nurture interactions.
Id entifi cation of markers of d ifferences in biological makeup of indi viduals and tests of
how environment interacts with each of these differences in specific ways will open
avenues toward helping individuals in a more focused and significant way.

Attachment Formation in Longitudinal Research
Another interesti ng area for research would be to study the development of earl y
attachment formation. Research using developmental systems theory has been
increas ingl y more prevalent over time. Stud ies of biological and behavioral systems
together, such as emotional regulation in infancy, have been on the increase. Adding
the component ofPROP taste sensiti vity to thi s type of research could bring added light.
The ability to taste PROP as it relates to the HPA axis may be an important system to be
includ ed in attachment research. Because of the tendency towards stress reacti vity, it
may be fo und that infant tasters have a more difficult time fonnin g a secure attachment
relationship under insensitive mothering cond ition s than non-taster infants. A taster
mother and a taster infant may be at greatest risk for a poor attachment relatio nship ,
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particularly if the mother was livi ng in con fin ed li ving quarters w ithout social support
and experi enced an insecure attachment relationsh ip in her own infancy.
On the other hand, it may be found that a taster infant may help compensate for
a taster mother by demanding more close physical contact, engaging in more eye
contact, or other behaviors that wou ld draw the mother into a more sec ure attachment
relationship. This may be more likely to occur if the mother experienced a sec ure
att achment relationship and has adeq uate social support and non-stressful li ving
conditions.

[n

research with rhesus monkeys it has been found that hi ghl y reactive

infants demand more close co ntact wi th their mothers. This interferes with the mother's
ability to engage in breed ing, therefore postponing their mother's next pregnancy. This
g ives the infant monkey a lon ger period of time free from competition from a siblin g for
mother's attention (Berman, Rasmussen , & Suomi, 1993; Simpson, Simpson, Hool ey,
& Zunz, 1981; Suomi, 1998). It may be important to discover the combinati ons that
lead to the most insecure attachment relationships so th at research doll ars can be
focused on understanding how to help these individuals most at ri sk for poor attachment
fom1ation.

Other Research
A longitudinal study carri ed into ad ulthood cou ld examine whether there was a
difference between tasters and non-tasters among those who dropped out of school ,
became involved in drugs, ended up in poverty, marri ed young, or had chi ldren at a
young age. Resiliency could be studied to see if tasters were more likely to experience
adverse outcomes than non-tasters under sim il ar negati ve parenting and adverse
environmental conditions. Also, fathers cou ld be studied in the future to invest igate the
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role of taste sens iti vity and their particular hormones in relation to parent investment.
Pan::nting intervention approaches may need to be different for males and females as
well as for tasters and non-tasters.
Conclu sion

In general, attitudes about parent investment hypothesized to be true of tasters
were instead attributed to non-tasters in thi s study.

on-tasters were more invested in

thei r infant and had more secure attitudes about their attachment re lationships. Overall ,
even thou gh coJTelations are small , the fact that the coJTelations were consistently in the
same di rect ion , the ability to taste PROP appears to be linked in some way with parent
investm ent. From this preliminary study, if new research were to be cond ucted (i. e.
including honnonal measurements, new parenting behavior measures, stress
meas urement, population of older age and higher income), results may yield stronger
coJTelations and may also parallel research on highly reactive monkeys.
Wi th the increased emphasis for fam il y researchers to include biology in their
research studies (Booth et al., 2000) , these findings, combined with those of other
biological research, could help intervention become more targeted to specific types of
indi vid ual s. If mothers were to learn about their own individual biological make up
(such as taster status and subsequent hormonal tendencies, they could be taught how to
help their particular biology work fo r them. Taster status could provide yet another
piece of th e puzzle of the many bio logical inOuences on parenting. By combining
biological and environmental interactional inOuences in the model , researchers may
discover new ways to help parents become more invested in their ch ildren.
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DEPARTMENT Of FAMilY AND HUMAN OMLOPMENT
College of Family Life

Date Created: July 8, 2002
Informed Consent

Title: The Ability to Taste 6-n-propylthiouracil and its Relation to Parent Investment.
lntroducUon!Purpose
DeAnn !ones, under the direction of Dr. Lori Roggman in the department of Family and Human
Development at Utah State UniveBity is conducting research to examine the relationship between
mothering and genetics. This research is focusing on mothers with one-year-old infants. You have
been asked to participate because you have a ooe-year..old infant. 'There will be approximately 100
pal1icipants in this study from Early Head Stal1 (EHS) and The Special Supplemental Food Program
for Women, Infants, and Children (WIC).

~
If you &gree to be in this study, you will be asked to fill out a questiolinaire. Then you will taste a
pnper strip with a bannless chemical on it, 6-n-propylthiouracil (PROP). This chemical is similar to
what you may have tasted in a high school biology class. You will tell the researcher if you are able to
UlSte it or not. If you are able to to.ste it, you will be asked to rate the strength of its taste. Filling out
the questionnaire and tasting the PROP will take approximately 15·20 minutes. This wilt complete
your participation in this study.
New Findings
You will participate only one time, but if during the course of this study the researcher learns of any
significant new findings regarding the risks or benefits resulting from participation in the research you
will be informed.

Risks
If you are able to taste the paper strip, it will have a bitter taste. In rare cases, for those taking much,

much higher doses of PROP than will be given on the test paper in this study, aplastic anemia may
result. However, at this small dose no risks are known.
Benefits
There may not be any direct benefit to you from these procedures except learning whether or not you
are a "taster." The investigator. however, may learn more about parenting and some connections to the
biology involved in parenting. This infotmation may help give family research a new direction to
pursue that allows greater focus on individual differences in future interventions.
E)(o1anatlon & offer to answer questions
DeAnn Jones has explained this study to you and answered your questions. If you have any questions
c•ll DeAnn Jones, 435-753-9092 or Dr. Lori Roggman, 435-797-1545.
Extra costs
There will be no costs at all to you for participating in this study.
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March 14,20002

To Whom It May Concern:
DeAnn Jonea, a USU student, has requested thar she recruit mothers from the Log&ll WIC
program to be participants in her research study. This is approved within the fOllowing guidelines.
DeAnn will be informed of class times when a large number of potential participants will be
available for her to contact in the waiting room or cla.ssroom areas. Sho will have flyers available
at our clinic site fur cUcnts who may be interested in participating but are not at the tUnic during
the hours when she ia present. She will not have access to any client names or personal
information unless they voluntarily release it to her. We wiU try to have a private room available

for her to use if more extensive interaction between her and the clients is necessary.
Sinccrdy,

~.....~ . '+~
BonnieR. Farmer, MS. RD. CD
WIC Director
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PROP Taste Test
Participants will first be asked to rate remembered sensations across all senses. This wi ll
help them become familiar with th e fact that they wi ll be asked to rate PROP
according to all the sensations they have ever ex perienced. This is only for practice
and will not be analyzed in the data.

Your Sensory Experiences

ID# ________________

Pl ease rate how intense the fol lowing sensations arc to you There are no right or wrong answe rs.
Directions
----. -detennine which :tdjective describes what you experience or what you remember.
• place an "x" an ywhere on the line. For example, if you remember the sensati on us more than
"moderate" but not quite strong, mark on the line as indicated below.

• the top oft he scale, "strongest imaginable sensation," refers to any kind of experience (eg, sound,
brightness of light) even those that may be painful.

brightness of the light in this room

brightness of a dimly lit restaurant
brightest light you have seen
loudness of a wh isper
loudness of a conversation

loudest sound you have heard

11-+---+------+------+----·--------------1
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T HE PARENT INVESTMENT IN THE C HILD QUESTIONNA IR E
Acceptance of Parenting Role
I.
*Raising a child is so demandi ng. I look forward to a tim e later in my life when I
can have tim e to myself.
2.
*I w ish my child wo uld hurry up and leam to do more things fo r himself( herself).
That way I wouldn 't always have to do so much for him (h er) .
3.
*I had to give up doing lots of things I enjoy just to take care o f my child .
4.
*Since my child came, I fee l like I don ' t have an y pri vacy any more.
5.
*Sometim es I w ish peopl e woul d be as interested in me as they are in my baby.
6.
* It ' s been hard to deal with the demands placed on the famil y by this child .
7.
*It ' s usuall y too much o f a hassle to take my child to the store.
Deli ght
8.
I' m always bragging abo ut my child to my frien ds and family.
9.
l carry pi ctures of my child with me wherever l go.
I 0.
I o ft en find m yself thinking abo ut my child.
II .
Holding and cuddli ng my child is more fun th an most other th ings I do.
12.
I enjoy going places m y child wi ll enjoy.
13.
It' s mo re fun to get my child something new than to get myself something new.
14.
Most of the time when I go out of the house I take my chi ld w ith me.
Parent
15.
16.
17.
18.
19.

Sensiti vity
*If you prai se children a lot, they get conceited.
*Babies have to leam they can't be picked up every time they cry.
*Most parents seem too co ncemed that their children might get hurt .
*Children just have to leam to adjust to the no ise and lights in a ho use.
*Lots of parents hold their children and carry them around way too much.

Separati on Anxiety
20.
Except for emergencies o r go ing to work, I wouldn ' t think of leaving th e house
without my child, even if I co uld get a sitter.
21.
I sometimes feel as if my child and I are one.
22.
I reall y have onl y 2 or 3 peop le I fee l comfortable leaving my child wi th .
23.
I won·y that my child is never completely comfortable in an unfami liar setting if!
am not with him (her).
24.
I worry when someone else cares for m y child .

*These items were reverse coded .
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LOVE QUESTIONS
I.
2.
3.
4.

5.

Sometimes when I look at my child , I feel such an overwhelming love that is
difficult to describe.
When my child gets hu11, I think it hurts me more than it does my child.
*Jt is hard for me to tell what my child wants when he/she cries.
*When I am in a setting such as a family reunion or other similar event, I sometimes
get involved in conversation and forget where my child is or who is watching my
child.
When I look at my child, I can sense what he/she is feeling or needing.
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10 1

ATTACHMENT

Ambivalent-insecure
I. I find others are reluctant to get as close as 1 wo uld like.
2. Sometimes peopl e do not want to get close to me because I want too much to be
close to them.
3. I am uncomfortable being without close relationships, but I sometimes worry that
others do not value me as much as I value them.
4. I often want to get closer to others than they want to get to me.
5. 1 want to be completel y emoti onally intimate with others, but 1 often find that
others are reluctant to get as close as l would like.
6. My desire to merge sometim es scares people away.
Avoidant-insecure
7. I am not sure that 1 can always depend on others to be there when I need them.
8. 1 fi nd it difficult to allow myself to depend on others.
9. *1 am comfortable depending on ot hers.
I 0. People are never there when yo u need them.
II. * I know that others will be there when I need them.
12. I find it difficult to trust others comp letely.
Secure
13. * I am nervous when anyone gets too close.
14. *I worry that 1 will be hurt if ] allow myself to become too close to others.
15. *I want emotionally close relationships but l find it difficult to trust ot hers
compl etely.
16. * I do not often worry about someone getting too close to me.
17. I do not often worry about other peopl e lettin g me down .
18. I find it relati vely easy to get close to others .
19. *I am somewhat uncomfortable being close to others.

*Items are reverse coded.
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QUESTIONS ABOUT BREASTFEEDING
AND CLOSE PHYS ICAL CONTACT
Brcastfced ing
I. Are yo u current ly breast feed in g you r one-year-old (or another infant)?
2. Did you breast feed your one-year-old?
3. If you didn ' t breast feed yo ur one-year-old , did yo u try to breastfeed, but were
unable to?
4. If you were unabl e to breast feed your one-year-old, why weren' t yo u?
5. If yes, how many months d id you breast feed your one-year-o ld?
6. Did you supplement w ith fo mmla?
7. If yes, how often did you sup plement?

C lose Physical Contact
1. Do yo u own a soft baby caiTicr or sli ng th at attaches to you, or did yo u have one
to use during your o ne-year-o ld's first six months?
2. If yes, how o ft en did you usc it during yo ur baby's first six months?
3. The amo unt of close physical contact my o ne-year-old had w ith me d urin g the
first six months of hi s/her li fe was:
a. A lmost constant physica l contact. Baby was held, pl ayed w ith, held
while feed in g, carried in a baby carri er or sling that attaches to mom most
of the time duri ng the day whether the baby was awake or asleep. Baby
slept wi th mom.
b. Much physical contact. Baby was held often, played w ith, held while
feeding, carri ed often , carri ed dail y in a baby carri er or slin g attached to
mom , baby slept sometimes with mo m and sometim es not w ith mom, or
slept the fi rst few weeks wi th mo m and the rest not w ith mom .
c. M edium contact. Baby was held often, played w ith, held whil e feein g,
carried often, but spent much tim e in an infant seat or crib , slept in a crib
or other place apart from mom.
d. Less ph ysical contact. Baby was held o ft en, played w ith, most of th e
lime held wh ile feeding, but not always, spent much of tim e in an in fa nt
seat or crib, slept in a crib or other pl ace apart from mom .
e. Little physical contact. Baby was held when necessary, played wi th
occasiona lly, held sometimes whil e feed ing, spent much of time in an
infant seat, crib, or other location not in di rect ph ysical cont act w ith
mom.
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ALL ANSWERS WILL BE KEPT CONFIDENCIAL
PART A. Instructions: Answer the following questions. Place a check in the appropriate box or write in the answers that ask
for other information.
I. What is your age in years?

__years
2. What is your infimt's age in months? (from 12-24 months)

- - months
3. Is your one-year-old child your first child?
D Yes
DNo
If your answer is yes, go to question 4.
3a. If this is not your I" child, how many other births have you bad?
Write in the number

0

~

4. What is the highest education level you attained?

0
0
0
0
0
0
0

Elementary
Junior high
Some high school
High school graduate (or high school equivalent)
Some college
College graduate
Post graduate

5. Are you currently hrcastfceding your one-year-old (or another infant)?

0
0

Yes
No

6. Did you breastfecd your one-year-old?

0
0

Yes
No

If your answer is yes, go to question 7.

__,

0

6a. If you didn't breastfeed your one-year-old, did you try to breastfeed, but were unable to?

D Yes

0

0

No
6b. If you were unable to breastfced your one-year-old, why weren't you?
work i!Chedule

D weren't producing enough milk

0

milk wouldn't let down

D other
Go to question 8.
7. If yes, how many months did you breast reed your one-year-old?
_ _months
7a. Did you supplement with formula?

0
0

Yes
No

If your answer is no, go to question 8.

0

00

7b. If yes, bow often did you supplement?
D 7 days a week
D About once a week
D Just a few times during those months you were breastfeeding
8. Are you taking birth control pillll, or use a hormone patch, or hormone implants?
D Yes
0 No
9. Are you taking any type ofbonnone medication?

D Yes
D No
9a. If yes, write what kind and what dose.

10. Are you pregnant or do you think you could be pregnant?
DYes
D No
--------

0
'D

II. Have you ever been treated with thyroid medications?

0
0

Yes

No
12. What is your ethnicity?

0
0
0
0
0
0

Asian-American
African-American
European-American (white)
Latina-American (hispanic)
Native American
Other. Please specify

13. What is your marital status?

0
0
0
0
0
0

Married
Single
Divorced
Separated
Living with partner
Widow
----------------

0

14. Are you employed outside the home?

D
D

Yes

No
If your answer is no, go to question 15.
14a. If yes, bow many hours a week do you work?

Hours
14b. If yes, where is your one-year-old during that iline?

D
D
0
D
D
D
D

With you at work

With your husband or partner
With a relative

With a neighbor or friend
Family day care
Child care center

Other: please specify
15. Do you own a soft baby carrier or sling that attaches to you, or did you have one to use during your one-year-old's f!J'SI six
months?

D
D

Yes
No
- - - -·· -

--- -

'

If your answer is no, go to question 16.

I Sa. If yes, how often did you use it during your baby's first six months?

D 7 days a week
D I -6 days a week
D About once or twice a month
D Just one or two times during the first six months
D Never
16. What was the first day ofynur last menstrua\ period? (see the calendars below if you need belp nomembering).
Write the dale:
17. How fiu apart ano your menstrua\ cycles usually (How many days from the 1" day ofynur period to the I" day of you next
period)?

days

.

M

'

I

s

I

.•
' ' • • '

J~ %00%
T w

"

'
" " :u" "
" ,. "
"

.

11

It

II

II

25

• . w n
" • • ' '
" " "
,." "'
u
"
,_
" " " "
Aapat ~0111
T

I

12

I

II

21

II

11

1t

'---

•
'
'
"
»

. .
22

•
'
"
"
"
"

, • •
' ' • ' ' '
' "
" "
" " ,. "
" " " " "
" "

•

!ieptomber~UD~

M

T

w

I

8

II

II

IS

II

It

21

21

October %00%

• M
• '
" "
" "
21

' •
' ' • •
' n
",.
n "
" " "
" " " "
T

w

Th

I

I

IS

11

II

II

II

N

... _..__ -· ......................... ....................

.,...,.. . . ....,,_ '""""''"''_ .. ,

' " ' ..._..,. wn...

•-<>

,,.,,.,. '-"M'"''""

..,,_ _....,. ......,.

I. Do you ever lose your sense of taste or smell with a cold or flu?
0 never

0
0
0

occasionally
sometimes
always

2. Do you ever have penistent salty, sweet, sour, or bitter tastes in your mouth?

0
0
0
0

never
occasionally
sometimes
always

3. Have you ever suffered from a head injury?

0
0
0
0

DO

yes, but not serious
yes, had either a concussion or loss of consciousness

yes, both concussion and loss of consciousness, and or loss of memory

w
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PART C. Instructions: Rate the following statements IICCOrding to your own attitudes and behavion>-tbe way you think
and feel and act. Place a check in the appropriate box .
Not at aU the
way I think,
feel or act

I

Not much like

·I

I

Much like the Always the
tho way I think, way I think,
way I think,
feel or act
feel or act
feel or act

I. Raising a child is so demanding. I look furward to a time
later in my life when I can have time to myscl(

D

D

D

D

2. I wish my child would buny up and learn to do trore things
fo r himself(herself). That way I wouldn't always have to do
so much for him (her).

D

D

D

D

3. If you praise children a lot, they get conceited.

D

D

D

D

4. Most of the time when I go out of the boux I take my child
with me.

D

D

D

D

5. Sometimes I wish people would he as inl~ in me as
they an in my baby.

D

D

D

D

6. It's been hard to deal with the demands placed on the fiunily
by this child.

D

D

D

D

7. It's usually too much of a haasle to take my child to the store.

D

D

D

D

8. I' m always bragging about my child to my friends and family.

0

D

D

D

v.

Not at all lite
way I think,
feel or act

IthoNotway
much like IMuch like lite IAlways lite
I
way I
way I
think,

feel or act

think,

feel 0< act

tbiok, feel

or act
9. I carry pictures of my child with me wherever I go.

D

D

D

D

I 0. Lots of parents bold their children and carry them arotmd
way too much.

D

D

D

D

I L Except for emergencies or going to work, I wouldo'tthink
of leaving the house without my child, even if! could get a sitter.

D

D

D

0

12. I enjoy going places my child willeojoy.

D

0

D

0

13. It's more fun to get my child something new than to g«
myself something new.

0

0

D

0

14. I worry that my child is never completely comfortablo in an
un1iuniliar setting if! am not with him (her).

D

0

0

D

15. I had to give up doing lots of things I enjoy just to take care
of my child.

D

0

0

0

16. I really have only 2 or 3 people I feel comfortable leaving
my child with.
17. Since my child came, I feel like I don't have any privacy any
more.

D

D

D

0

D

D

0

0

- -----

- - -- - - - -

-- -

- -

-- - - - --- --- - - - ---- --

;;

Not at all the
way I think,
feel or act

I

Not much like
the way I think,
feel or act

I

Much like the
way I think,
feel or act

I

Always the
way I think,
feel or act

18. Children just have to learn to adjust to the noise and lights in
the house.
19. I often find myself thinking about my child.

0

0

0

0

0

0

0

0

20. Holding and cuddling my child is more fun than most other
things I do.

0

0

0

0

21. I sometimes feel as if my child and I are one.

0

0

0

0

22. Most parents seem too concerned that their children might
get hurt.
23. Babies have to Jearn they can't be picked up every time they
cry.

0

0

0

0

0

0

0

0

24. I worry when someone else cares for my child

0

0

0

0

25. Sometimes when I look at my child I feel such an
overwhelming love that is difficult to describe.

0

0

0

0

26. When my child gets hurt, I think it hurts me more than it
does my child.

0

0

0

0

27. It is bard for me to tell what my child wants when he/she
cries.

0

0

0

0

-..)

Not at all the
way I think,
feel or oct

NottJUU:hlike
the way!
think, feel or
act

Much like the
way I think,
feel or oct

Always
the way I
think,
feel or
act

28. When I amiD a setting such as a fiunily I'OUDion or other
similar event, I sometimes get involved in conversation and
fi>rget where my child is or who is watching my child.

0

0

0

0

29. When !look at my child, I can sense what he/she is fi:cling
or needing.

0

0

0

0

00

PART D. These next questions are about food.

f

Answer these first questions a<:<:ordins to ):l!li[.Qlm.food likes and dislikes. Put a check in tbe box to the right of each food

11

to indicate yom answer. ONLY ONE CHECK PER FOOD ITEM.

I've never
tried this
food

doo't like Jl don't prefer
this food but I
will eet it

this food and

avoid it

prefer and
enjoy eating
this food

1!

crave and
always want

to eat this
food

I. Broccoli

0

0

0

0

0

2. Cabbage

0

0

0

0

0

3. Hot peppers such as in Mexican food

0

0

0

0

0

4. Grapefruit

0

0

0

0

0

5. Milk (Cow's milk)

0

0

0

0

0

6. Foods high in sugar and fat suoh "" cake, donuts,
rich desserts, ice cream. etc. (not including chocolate)

0

0

0

0

0

7. Foods high in sugar but oot fat such as candy and
gum.

0

0

0

0

D

8. Foods high in fat but not sugar such as French
fries, fried chicken, etc.

0

D

0

0

0

9. Breads

::J

D

0

D

0

L____

'D

I've
tried never
this
food

I' I'
don't
this
foodlike
and avo~ it

I'

don't
prefer
prefer IUld
this
food
but enjoy
I will eat D.
eating: this
fuod

I'

creve IUld
always
want to eat
this fuod

10. Soy products such as soy milk. or tofu

D

D

D

D

D

II. Cheese

D

D

0

D

0

12. Black ticorice

0

0

0

0

0

13. Spinaoh

0

0

0

0

0

14. Chocolate

0

0

0

0

0

15. Salty fuods

0

0

0

0

D

15. If !hero is a fuod you really~ that wasn't menti>ned, list the fuodor foods:

N
0

Answer these statements according to the way yow DM-piiNIId responds to foods. Place the number that indicates your
response in the box to the right of each question.
Not at all
like my
baby
16. My baby is a fuuy eater.

I

Not much

like my
babv

I

I

SoltlOwha Mostly
t

like my

habv

like my
babv

0
0
0
0

0
0
0
0

0
0
0
0

20. My baby Ukes roods high in sugar and fat '""'has frosting, birthday
cake and rich desserts.
21. My baby Ukcs milk (cow's milk).

0

0

0

0

0

0

0

0

22. My baby likes fuods that have a bot spicy taste such as hot peppers or
salsa.

0

0

0

0

23. My baby likes fi>ods that have a sliglrtly bitter t""c such as broe<:ol~
cabbage or spinach.

0

0

D

0

17. Tcxturcoffuodi!C<:msto bother my baby.
18. My baby likes fuodshlgh in fat suchasFn.nch fries, fried chicken, etc.
19. My baby likes sweets high in sugar such as candy.

0
0
D

0

N

Aaawer tbese questious ONLY if you breast-fed your oue-year-old or if you are curreutly breaatfeedlng your oneyear-old.

Some infonts have a reaction to the foods you eat because of flavor compounds in your breast milk. Answer these questions
ac<:ording to tbe way your breastfed infant reacted to foods you ate. If your baby 8Cied more fussy and irritable after
breastfueding or if your baby refused to nurse when you bad eaten onions, fur example, place a check in the "yes" box.
24. Onions
25. Hot peppers or spicy foods
26. Broccoli
27. Cbocolale
28. Garlic
29. Cabbage
30. Milk (cow' s milk)

Yes

No

0
0
0
0
0
0
0

0
0
0
0
0
D
D

31 . Iftbere is a food your baby reacts to that wasn't mentioned, list the food or foods:

"'"'

AMwel tbele DCXt q\atioDS ICCOf'diDa tO the i>ods you ate in )lOUr clriltfhood. Give your best Sue8S if you don't
remember. Avenae over all your childhood aac 2-16.

I had it DCYCr or
ODilC a day or Jess
32. Mlik (cow's milk)
33. Cbeete
34. Veaeublct of any kind
35. Breads
36. Sweets

0
0
0
0
0

I

I t.d two or three
acrvqs a day

11 t.d about four
acrvinas a dav

0
0
0
0
0

0
0
0
0
0

TI hlld S oramore
day
0
0
0
0

0

AD6WfS this question about the c:onailtency of mctltimes in yoiB" early childhood between the age of2-8.

37. In your cbDdhood (clemenury IChooteae), abow how oftco were you provided rqular meals? (Cbcc:k the box that
comes cloiCit to deecribing the meala you were provided u a child.) CHECK ONLY ONE BOX.

0
0
0
0
0

I t.d tine regular mealtimes every day wah nutritioua i>od c:hoicca at every meal.
I t.d tine reaular mealtimes a day with molt meals bavina nutritious choices.

I bad two reauJ- mealtimes a day with most meals havina nutritious cboicea.
Meal times weren' t always consistent. Sometimes I t.d to find my own b>d.

Meal times were ~ consistent. Molt times I bad to find my own fbod.

N

w

38. Do you have a food allergy or food sens~iv~y that you know ofl

D
D

Yes
No

38a. If yes, list the food or foods wl what happens when you eat them
Food or
foods:
Reaction(what bappens when you eat eachoftbese foods):

N
.,..

PART F. Instructions: Answer these statements according to your relationship in general with your spouse, with friends,
relatives, or anyone you are close to, or who you would like to be close to

I

Not at all : Not much
like the way
the way I
think and
I think and
feel and act reel and ''"
1. I find others are reluctant to a;et as close as I would like.

2. I do not often worry about someone getting too close to me.
3. I am UDCOmfortable being without close relatiooships, but I
sometimes wony that others do DOt value me as much as I value: them.
4. I often want to get closer to others than they want to get to me.
S. I am nervous when anyone gets too close.
6. I find k difficuh to trust others completely.

7. I am oot sure that I can always depend on others to be there when I
need them.
8. I lind it difficuh to allow my>elf to depend on otbr:rs.
9. I am comfonable depending on others.
10. People are newr there wllen you need them.
II. I know that others will be there wllen I oeed them.
12. I find it relatively easy to get close to othen.
13. I want to be completely emotionally intimate with others, but I
often find that others are reluctant to act a.s close as I would like.
14. 1 worry that I will be hurt if I allow myself to become too close to
otben.

I

I

Much like
Always the
the way I
way I tblnk
think and
and feel
feel and act and act

0
D
0

0
D
D

0
D
D

D
D
D

0
D
0
D

0
0
0
D

D
0
0
0

D
D
0
D

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

D
D
0
0
0
0

D

0

0

D

N

V>

Not at all
the way!
think.
feel and

Not much
like the way!
think, feel
anda<:t

Much like
the way I
think, feel
and act

Always the
way!
think, feel

and act

act
IS. I want emotionally close relatioDShips b.rt I find it difficult to trust

others oompletely.
16. Som:time5 people do not want to get close to me because I want

too much to be close to them
17. I do not often worry about other people letting me down.
18. My desire to merge :10metimes scares people away.
19. I am somewhat uncomfurtable being close to others.

0

0

0

0

0

0

0

0

0
0
0

0
0
0

0
0
0

0
0
0

N

a.

PART G. Instructions: Place a check in the box that comes the closest to descn'bing the amount of close physical contact your
baby received during tba fust six months of his/her life. ONLY CHOOSE ONE.

1. The amo\Ult of close physical contact my one-year-old bad with me during the first three months of his/her life was:

0 Almost constant physical cootac~ Baby w.. held, played with, bald while feeding, carried in a baby carrier or sling that
attacbas to mom most of the time during the day whether the baby we awake or asleep. Baby slept with mom
0 Much physical contact. Baby was held often, played with, held while feeding, carried often, carried daily in a baby
carrier or sling attached to mom, baby slept sometimes with room and sometimes rwt with mom, or slept the first few weeks
with mom and the rest not with mom.

0

Medium physical co= Baby was held often, played with, held while feeding, carried often, but spent much of time

in an infant seat or crib, slept in a crib or other place apart from mom

0

Le., physical oootact. Baby was held often, played with, most of the time held while feeding, but not always, spent

much of time in an infant seat or crib, slept in a crib or other place apart from mom.

0 Little physical cootac~ Baby was held when necessary, played with occasionally, held sometimes while feeding, spent
most of time in an infant seat, crib, or other location not in direct physical coJrtact with mom.

w
-..)

PART G. InstrUCtions: Check the box that represents the amount of money all member.! of your family received befure
taxes and other deductions during this last year. Include your own income and that of all members of your family who
lived with you. Include money you received from jobs, welfare, or aoy other sources. CHOOSE ONLY ONE.

0
0
0
0
0

Less than $3,000
Between $3,000- 4,500
Between $4,500 - 6,000

Between $6,000- 7,500
Between $7,500 - 9,000

I] Between $9,000 - 10,500

0
0
D
0
0
D
0
0
0
0

Between $10,500 - 12,000
Between $12,000 - 13,500
Between$13,500-15,000
Between $15,000- 16,500
Between $16,500- 18,000
Between$18,000-21,000
Between $21,000 - 24,000
Between $24,000- 27,000
Between $27,000- 30,000
Over $30,000

..,
00

STOP!
When you get to this point, bring your questionnaire to DeAnn Jones (the person doing the research).
You are now ready to taste the piece of paper and tell her whether you can taste it or not. If you can taste it, you will be asked to
rate how strong the taste was on a scale that has "strongest imaginable sensation of any kind" as the highest rating. In other
words, you won't be rating the strength of the taste according to everything you have ever tasted, you will be rating it according
to all the sensations you have ever experienced such as the most intense pain you have ever experienced, the loudest sound you
have heard, the brightest light you have seen, etc. Imagine the strongest sensation of any kind at the highest point of the seale.

To be sure you understand how to rate sensations using this scale, there are a few "practic.:e" senses to rate ftrst. Place an X
anywhere on the line indicating how intense this sensation is compared to the strongest imaginable sensation of any kind.

........

~

~~

.......

.....

.,.,...

stroaacttim.gi!M!blc
1oe11utionofanykilld

i . ..

Loudness of a whisper
Loudest imaginable sound
Brightest imaginable light
Bitterness of celery
Strongest imaginable taste
Strongest iroaginable pain
Candy (sweetness)
PROP paper (bitterness)

00

"'
"'

